























Each Treating Problem 
is an Individual Case 


and is handled as such in the Treto- 
lite laboratories. Such scientific care 
is in sharp contrast with rule of 
thumb methods, and is your assur- 
ance of accuracy, economy, and 
dependability in converting crude oil 
and B S to pipe line requirements. 
The plus of Tretolite service is yours 


for the asking. 


TRETOLITE COMPANY 


Manufacturing Chemists 
DALLAS ST. LOUIS = LOS ANGELES 


Representatives in all Principal Fields 











Inner Volute Case 
and Rotating Ele- 
ment being re- 
moved as a single 
unit. Note weight 
being carried on 
the Dismantling 
Tray. 


Upper half of In- 
ner Volute Case 
lifted prepara- 
tory to removal 
of completely as- 
sembled Rotating 
Element. 


Rotating Element 
being lifted clear 
of pump. Spare 
Rotating Element 
is simply dropped 
into position and 
the Pump re-as- 
sembled. 











BYRON JACKSON DOUBLE-CASE 
HOT OIL CHARGING PUMP 


. - with simple minor bearing parts removed, and End 
Cover with Bearing Housing being removed. No Piping 
has been disturbed and the Driver has not been dis- 
connected or disturbed. The Dismantling Tray in fore- 
ground will be found in position in illustrations below. 


These pumps have gained the favor of operators 
because they can be so easily dismantled and re- 
assembled in the field, without disturbing piping or 
drivers, and with no necessity for field work upon the 
Rotating Element. 


Engineers approve them because of the simple 
design which provides almost perfect hydraulic balance 
without using any so-called balancing devices that in- 
evitably wear and cease to function, thus throwing 
heavy loads upon the thrust bearings. 


Complete information is available upon request. 


BYRON JACKSON CO. 
Dept. 0-54 
Factories at: Berkeley and Los Angeles, California 
Bethlehem, Pennsylvania 


Sales offices: New York, Pittsburgh, Fort Worth, 


Chicago, Atlanta, Houston 


C atablished 1872 
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MEETINGS 


Society of Automotive Engi. 
neers, Summer Meeting—June 12 
13, 14, 15, 16, and 17, White 
Sulphur Springs, West Virginia, 

* 


Pennsylvania Grade Crude Oil 
Association — June 16, 17, and 
18, Pittsburgh, Pennsylvania. 

. 
American Society of Mechanical 
ineers—June 20, 21, 22, 23, 
and 24, St. Louis, Missouri. 
e 

American Society for Testing 
Materials, Annual Meeting—June 
27, 28, 29, 30, and July 1, Atlan- 
tic City, New Jersey. 


California Natural Gasoline 
Association—July 7, Richfield 
Building, Los Angeles, California, 


= 
West Virginia Oil and Natural 


Gas Association—July 27 and 28, 
Charleston, West Virginia. 


© | 
American Chemical Society— | 


September 5, 6, 7, 8, and 9, Mil- 
waukee, Wisconsin. 


American Association of Petro- 
leum Geologists, Mid-Year Meet- 
ing—September 27, 28, 29, 30, 
October 1, and 2, El Paso, Texas. 


Society of Automotive Engi- 
neers, National Regional Fuels 
and Lubricants Meeting—Oct 
6 and 7, Tulsa, Oklahoma. 


American Institute of Mining 
and Metallurgical Engineers, Pe- 
troleum Division—October 6 and 
7, San Antonio, Texas. 


National Stripper Well Assoc- 
ation, Annual Meeting—October 
18, Tulsa, Oklahoma. 

+ 
Oklahoma Stripper Well Asso- 


ciation, Annual Meeting — Octo- 
ber 18, Tulsa Oklahoma. 


American Petroleum Institute, 
19th Annual Meeting—November 
14, 15, 16, 17, and 18, Stevens 
Hotel, Chicago, Illinois. 
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The Course of Oil 


By K. C. SCLATER 
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Unnecessary It has been estimated by a committee 
Wells and of competent engineers that during 

. 1936 in excess of $85,000,000 was 
Well-Spacing spent on drilling unnecessary wells 
in the United States. By unnecessary wells is meant 
wells that were not really needed for obtaining efficient 
maximum ultimate recovery from the reservoir into 
which they were drilled. 

Expenditures for excessive drilling are a grievous 
economic loss to the industry. Not only that, excessive 
drilling in recent years has caused many of the ills now 
besetting the producer. 

A satisfactory solution of this problem must be 
found in proper well-spacing, which involves a consid- 
eration of reservoir conditions and acreage. Important 
legal aspects of well-spacing must also be considered. 

Concerted action toward eliminating this problem 
may be in the offing. Last month at Wichita, two spe- 
cial A.P.I. committees on well-spacing study submitted 
summary reports on the legal and engineering aspects 
of the problem. 

The legal sub-committee reported that: 

“The evil consequences to the oil and gas industry and 


to the general public which flow from the drilling in great © 


numbers of unnecessary wells call for remedial action on the 
part of the industry to the extent that this is legally pos- 
sible, and on the part of the appropriate regulatory bodies 
of the several oil states. 

“There is very little that the individual operator can do 
to remedy the situation except to refrain from becoming an 
aggressor in precipitating an unnecessary drilling program. 
If his neighbors should drill unnecessary wells, he is forced 
to drill to protect himself from drainage and to perform the 
obligations of his lease, unless he is granted such an adjust- 
ment in his allowable production as will enable him to pro- 
duce his fair share of oil and gas without drilling more wells 
on his lease. 

“For legal reasons, those in the industry hesitate to solve 
the problem by concerted action—that is, by agreements not 
to drill what are thought by them to be unnecessary wells. 
With the spacing patterns prescribed for them, and their al- 
lowables fixed, by governmental authorities, they must often- 
times either drill down to the most dense pattern or lose out 
in the race. 

“In these days of regulated drilling patterns and regulated 
production of oil and gas, the onus of prescribing and en- 
forcing proper orders, rules, and regulations to prevent the 
drilling of unnecessary wells largely rests with the regulatory 
agencies of the several oil-producing states. The problems can 
largely be solved by proper regulation. It is fair and proper 
that we point out several ways in which the conservation 
agencies of the several oil-producing states may help to 
remedy the situation. Some practical suggestions follow: 

“(a) Fix a top allowable for each field at such a point 
that physical waste will be avoided and the reasonable market 
demand will not be exceeded. 

“(b) Prescribe a uniform drilling pattern for each field as 
soon as possible after production is obtained and grant no 
exceptions to such a pattern unless localized conditions in the 
field definitely require that this be done in order to prevent 
waste. If an operator be granted such an exception, then so 
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adjust his allowable as to enable him to produce no more 
than his fair share of the oil and gas. 

“(c) Require pooling of small or irregularly shaped tracts 
on a fair basis in order to preserve, so far as possible, a uni- 
form spacing pattern. 

“(d) So adjust the allowable production between wells 
and separate properties in the field that after an operator has 
drilled such number of wells on his property as will enable 
him reasonably to produce the recoverable oil and gas in place 
under his land, he will not be required to drill additional wells 
in order to produce his fair share of oil and gas and to pre- 
vent unreasonable drainage which is not equalized by counter- 
drainage through his wells. 

“(e) In prescribing the allowable for each well or prop- 
erty the regulatory agencies should not give undue consider- 
ation to wells and potentials unless the statutes specifically 
require that this be done. 

“(f) If the law requires that production be allocated on 
a well-potential factor, or any combination of factors giving 
great value to mere wells or their potentials, then strictly 
adhere as nearly as possible to a uniform spacing pattern, to 
the end that relatively uniform withdrawals from the reser- 
voir may be had so far as practicable. 

“(g) The regulatory agencies should establish an appro- 
priate proration unit in each field and, regardless of the num- 
ber of wells drilled on such units, should allocate production 
between such units so as to obtain ratable production, to the 
end that each operator will obtain his fair share of the recov- 
erable oil and gas from the field without the necessity of 
drilling unnecessary wells.” 


The other special study committee on well-spacing, 
composed of a group of prominent engineers, prefaced 
their recommendations with an outline of engineering 
principles on production of oil and gas from a reser- 
voir. Some of these principles and recommendations are: 

“It is generally agreed that the maximum rate at which 
a pool can be produced efficiently and economically can be 
determined. 

“To gain the greatest ultimate recovery, ratable with- 
drawals from the reservoir must be maintained. 

“The rate of withdrawal materially affects the drainage 
area of a well. Given the former, engineers may, within 
reasonable limits, determine the latter. * * * 

“The same or greater efficiency of recovery can be ob- 
tained by wider spacing at lower rates of flow per acre than 
by close spacing at excessive rates of flow per acre. 

“Well density, within reasonable limits, is not a factor 
affecting ultimate recovery when ratable withdrawals by the 
owners of the oil in place is observed in a pool. * * * 

“In view of the above principles outlined, it is recom- 
mended the maximum rate of a pool’s production should be 
specified. 

“An allocation unit should be adopted which is sufficiently 
large to prevent the compulsory drilling of unnecessary wells. 
% % & 

“The method of distribution to the allocation units should 
assure ratable withdrawal from the reservoir and no drain- 
age across property lines, which is not equalized by counter 
drainage.” 


Recommendations submitted in these reports should 
have the earnest consideration of all state officials 
charged with the regulation of oil and gas production. 
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Some objection has developed 
to Kansas to the Kansas Corporation 
Potential Plan Commission’s plan for deter- 
mining potential of oil wells 
by use of the composite withdrawal decline curve. At a re- 
cent hearing of the commission in Wichita, W. E. Stanley, 
representing the Continental Oil Company, asserted that the 
plan operates to prevent ratable taking and produces waste in 
pools because of assumed potentials. He suggested a trial bal- 
ance plan be adopted to obtain early estimates of current 
monthly allowables. Under this plan crude oil purchasers 
would file written nominations with the commission in ad- 
vance of the regular monthly allowable hearing. A f‘er receiv- 
ing the nominations the commission would fix the allowables 
of the various fields as is done at present and purchasers noti- 
fied of the tentative allowable. At the monthly hearing any 
adjustment in market demand could be made and a perma- 
nent allowable established, Stanley explained. 
Stanley’s testimony was given in connection with Con- 
tinental’s application before the commission relative to fixing 
allowables in the Geneseo pool of Rice County. 


Some Objection 


@ 
Study East A report issued by the engi- 
Texas Well neering department of the 
Pressures Texas Railroad Commission 


reflects the trend of bottom- 
hole pressure in the East Texas oil field. The report states that 
on June 10, 1933, the average bottom-hole pressure for the 
field was 1240 pounds. The field had been producing oil since 
December, 1930, and had produced 19,070,389 barrels. On 
May 8, 1938, the average bottom-hole pressure of the field 
had declined to 1118.26 lb., a total decline of 121.74 Ib. dur- 
ing a period of approximately five years. Total production 
had increased to 810,328,081 barrels. 

The average bottom-hole pressure decline from June 10 to 
July 10, 1933, was 39 pounds. The average bottom-hole pres- 
sure decline per 1,000,000 bbl. of allowable was 2.045, the 
most rapid rate of decline recorded since pressure tests were 
begun. It was during this period that the allowable averaged 
635,680 bbl. per day, the greatest allowable recorded. The 
effect of withdrawal on pressure was indicated by results the 
following month when the allowable averaged only 569,775 
bbl. per day and average bottom-hole pressure increased 39 
lb., the amount lost the month before. 

The average increase in bottom-hole pressure per 1,000,000 
bbl. of allowable from July 10 to August 10, 1933, was 
2.445 lb., thus the average increase exceeded the average loss 
for the previous month. 

Declining allowables during the last four months have re- 
tarded the pressure decline. From January 8 to February 8, 
1938, allowables averaged 446,962 bbl. per day, and the bot- 
tom-hole pressure declined at the rate of 0.510 Ib. per 1,000,- 
000 bbl. of allowable oil. The month preceding the decline 
averaged 0.762 lb. per 1,000,000 bbl. of allowable, the daily 
allowable being 475,015 barrels. 


California apparently has 
of California won its fight to prevent the 
Federal Government from 


Tidelands by Govt. ae alge “tng 
claiming title to its tidelands. 
On May 17th the Judiciary Committee of the House of Rep-, 


Oppose Acquisition 
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resentatives approved legislation to permit the United State 
to acquire for purposes of national defense oil reserves off the 
California coast between low water and the three-mile limit 
When the action of the committee became known immediate 
steps were taken to prevent further action on the part of 
Congress. 


A group of oil men and state officials met and chose a com. 
mittee of 12 to conduct the campaign against the proposed 
legislation. Acquisition of California tidelands by the Fed. 
eral Government was opposed on the following ground;: 
(1) It is an unwarranted encroachment on states’ rights; (2) 
it nullifies court decisions dating from 1873, which have held 
that the tidelands off California have belonged to the State, 
and were transferred to the state upon its admission to the 
Union; (3) it is a matter of more far reaching importance 
than its immediate effect upon the California oil industry, 
(4) titles to all filled-in lands along the coast would lk 
clouded, as well as titles to all riparian lands bordering nay. 
gable streams; (5) it is but the first step in similar procedure 
against tidelands in other states. 


A committee was sent to Washington and as a result of 
its work the proposed legislation, known as the Nye resolu- 
tion, has been sent to the Rules Committee of the House of 
Representatives, and it is the general opinion that no action 
will be taken in the matter at the current session of Congress, 


State Can Withhold The State of Michigan is 
Mineral Rights within its rights in with- 


holding mineral, oil, and gas 
Court Rules rights on public lands 


deeded to homesteaders, the Michigan Supreme Court has 
ruled in upholding a decision of the Gladwin Circuit Court. 
The two decisions resulted from an action brought by Mrs. 
Lena L. Rathbun, who sought to enjoin the state from leas- 
ing mineral rights on an 80-acre tract homesteaded by her 
father-in-law in 1921. She contended that the Public Do- 
main Act is in conflict with the General Property Tax Law 
and, therefore, unconstitutional. 


In making its decision the Supreme Court said, in part: 

“While the General Property Tax Law makes provision 
for the assessment, levy, collection, and enforcement of prop- 
erty taxes and the foreclosure of tax liens, it also provides 
for the acquisition by the state of absolute title to the lands 
for delinquent taxes and for the sale of such property orig- 
inally through the commission of the state land office, then 
through the public domain commission, and thereafter 
through the Department of Conservation. 


“These various statutes, the General Tax Law, an act for 
the appointment of a commission of inquiry, the Public Do- 
main Act and the Conservation Act, are not contradictory. 
The Public Domain Act, providing for the reservation of oil, 
gas, coal, and mineral rights in all lands owned by the state 
infringes upon no other statute and contravenes no provi- 
sion of the constitution in this regard.” 


Since the restoration of its 


P independence almost 20 yeafs 
of Poland's ago, Poland has had no un 


Petroleum Laws form system of oil-mining 


legislation. As a result, oil-producing activities are still gov- 
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erned by an Austro-Hungarian law of 1908, based on the 
principle that ownership of the deeper geological strata rests 
with the owner of the surface. The Polish government views 
with concern the progressive decline in production of petro- 
leum, a product in which the country has been self-sufficient 
but may not remain so should exhaustion of existing fields 
proceed at the rate of the last two or three years and no new 
fields be discovered. To encourage the search for new fields, 
the Ministry of Industry and Commerce last year prepared 
a bill that, though not altering the old Austrian principle 
of ownership, offers definite incentives to private interests. 
The bill is expected to become a law during a special session 
of the Polish Parliament convening this month. 

Briefly, the main provisions of the proposed law are as 
follows: It will be subsidiary to, and not in substitution of, 
present legislation. Although intended primarily to increase 
production of crude petroleum, it will apply to all natural 
deposits of bituminous minerals. Exploration is to be per- 
mitted without the necessity of obtaining mining rights 
from the landowner, these being accorded if necessary by an 
official mining board and the landowner paid a fixed per- 
centage of the value of any petroleum produced, besides 
twice the surface’s productive value. To prevent unprofitable 
individual installations acreage will be limited and mining 
rights will be possible of extension to a total of 50 years. 
Finally, fees will be collected from producers with which 
will be established an institution for scientific investigation 
of oil mining. 


Saturday Shut-Downs After the Texas Railroad 
May End for Commission had scheduled a 


. hearing for June 20th at 
Texas Fields Austin to consider July pro- 


duction quotas, Commissioner E. O. Thompson stated that 
Saturday shut-downs probably could be terminated “if con- 
sumption picks up as it normally is expected to do.” At the 
same time indications were given that the Sunday shut-downs 
probably would continue indefinitely. Thompson stated fur- 
ther that it could not be said definitely at this time whether 
June would see the last of the Saturday shut-downs, but 
pointed out that they had been ordered as an emergency 
measure and, he said, the menace of oversupply is not nearly 
SO great as it was a month ago. 


To Explore Sub- 


Bolivia and Brazil have en- 


Andean Area tered into a treaty whereby 
the two countries are to co- 


of Bolivia 

operate in conducting geo- 
logical surveys of exploration operations in the sub-Andean 
area of Bolivia, extending from the Parapeti River northward. 
By the terms of the agreement, producing companies, after 
internal requirements of Bolivia are satisfied, are to supply 
the Brazilian market. Surplus oil is to be moved across Brazil 
and exported. Both countries are to permit the laying of pipe 
lines within their boundaries. Bolivian oil passing through 
Brazil will not be subject to fiscal taxes and railroad rates 
will not be higher than those applying to oil from other 
sources. 


s 
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To Extract Oil Approximately 60 miles 


From Shale in down the coast from Bahia 
Brazil, is an extensive district 


Bahia, Brazil rich in petroleum shale, re. 


ports Consul Robert Janz, Bahia. This area surrounds the 
Bay of Camamu, near the city of Marahu. According to , 
recent decree, the acting governor of the State of Bahia js 
authorized to spend $340,000 to establish an oil extraction 
plant at Marahu. The erection of the plant and its initial 
operation will be carried out by the German firm of Juliys 
Pintsch Kommanditgesellschaft. The contract made between 
the German company and the State specifies that the former 
will sell to the government sufficient machinery for the op. 
eration of the plant, and will provide engineers for its opera. 
tion, their salaries to be paid by the government. 


A decision of the first dis- 


Decision of Se ee 
e ruled that President Car. 
Mexican Court denas acted within the con. 
stitution when he expropriated their oil properties last March 
18th, will be appealed to the Supreme Court of Mexico by 
17 American and British companies. Constitutionality of the 
expropriation decree was upheld in an opinion by Judge 
Manuel Bartlett, who rejected a plea by the petroleum com- 
panies for an injunction nullifying the confiscation of their 
properties. Judge Bartlett said: “Article 27 of the constitu- 
tion provides for just indemnification.” The judge ruled, 
however, that the Mexican government had been at fault in 
seizing bank deposits, archives, and correspondence of the 
companies and ordered that the cash and records be returned. 
The constitutionality of the expropriation law invoked by 
Cardenas was upheld, Judge Bartlett said, “insofar as it af- 
fected the properties actually appertaining to production, 
exploitation, and distribution of oil.” 


To Appeal 


The Kansas Corporation 
Commission, on June 14th, 


Well-Spacing adopted a well-spacing rule 


Program for the state and by its ac- 
tion the petroleum industry came one step nearer a unified 
program of well-spacing, a proposal made by the American 
Petroleum Institute in 1927. Oklahoma and Texas already 
have adopted well-spacing rules. 


The Oklahoma Legislature, in 1935, granted the State Cor- 
poration Commission power to promulgate a well-spacing 
rule, and recently in the Patterson-Amerada-Stanolind case 
the Supreme Court held that such a restrictive program was 
legal and proper in the orderly development of oil and gas 
leases, and a step toward the elimination of waste. 


The Texas Railroad Commission’s Rule 37 governs well- 
spacing in that state. The State Supreme Court has upheld 
the ruling. The Texas Railroad Commission has not deemed 
it advisable to apply the rule to fractional leases, otherwise 
it is similar to the Kansas and Oklahoma rules. 


The new Kansas rule provides that a well shall not be 
drilled on less than ten acres or more than 20 acres, but in- 
cludes a provision that in event the property owner has less 
than ten acres and cannot produce or protect himself, then 
he may drill on the fractional tract, but his production will 
be prorated according to the area of his tract. 


Kansas Adopts 
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HOMPSON’S No. 1 Fisk, in NWC SE 33-3e-8n, Fay- 

ette County, Illinois, extended the Beecher City pool 
two miles when it drilled 20 ft. of saturated Benoist sand 
and shut down to wait for pipe-line connections. Jarvis’ No. 
1 Yakey, in SE 6-3e-7n, a three-mile farther extension, 
drilled 26 ft. of highly-saturated Benoist sand. 


Northern Natural Gas Company’s No. 1 A. J. Daner, in 
Section 237, Block B-2, H. & G. N. Survey, Carson County, 
Texas, ten miles southwest of Pampa, opened a new pool six 
miles from the nearest producing area when it flowed 210 bbl. 
of oil in 11 hours. The well was drilled into granite wash at 
a depth of 3100 ft. and total depth is 3105 feet. An esti- 
mated 1,000,000 cu. ft. of gas per day accompanied the oil. 


Magnolia Petroleum Company’s No. 1 Sexton, in NWC 
SE 32-23n-9w, Webster Parish, Louisiana, produced 124 bbl. 
of 54.6-deg. distillate in a 12-hour gauge to open a new 
deep-producing zone in the Shongaloo field. The oil was ac- 
companied by 2,331,000 cu. ft. of gas. The well was drilled 
to a total depth of 10,462 ft. and plugged-back, 7-in. cas- 
ing set at 9464 ft., and perforated from 8990 to 9010 feet. 
The well flowed through 2'-in. tubing at a pressure of 300 
lb., casing pressure being 625 pounds. 


Sinclair Prairie Oil Company’s No. 1 J. M. Best, in the 
Thomas Toby Survey, 13 miles northeast of Gainesville, 
Cooke County, Texas, opened another North Texas deep 
field. Begun as an Ellenburger (Arbuckle) test, the well is 
to be completed in the Deese (Strawn) sand from which it 
produced 37-deg. gravity oil at a rate estimated to be 500 
bbl. per day. Nine-in. casing is set at a depth of 4886 ft., 
and the producing sand was drilled from 4887 to 4900 feet. 


Stanolind Oil and Gas Company’s No. 1 Pardee Lumber 


Latest Activities In The Oil Fields 





Company, in SWC NE 36-21n-10w, Webster Parish, Louis. 
ana, flowed at the rate of 20 bbl. of 39-deg. gravity oil per 
hour from the Bodcaw sand of the Lower Marine series at 
a depth of 8010 to 8030 feet. The well is about two mile 
south and east of the nearest gas-distillate wells in the Cot. 
ton Valley field, and is the first oil well in the Bodcaw sand, 
Total depth of the well is 8642 ft., 7-in. casing being set and 
cemented at 8607 ft. to exclude the gas and distillate ip 
the upper part of the formation. The well was immediately 
shut-in waiting for storage. 


Sinclair Prairie Oil Company’s No. 1 Crews, in SW Sw 
NE 27-16-le, four miles from Meridian, Logan County, 
Oklahoma, was being deepened after producing at the rate 
of about 250 bbl. per day from Wilcox sand at a total depth 


of 5215 feet. Nine-in. casing is set in the well. 


Perry Thayer et al’s No. 1 Soderstrom, in SW SW NE 
21-17s-13w, Barton County, Kansas, obtained the first Ar- 
buckle lime production in the Hoisington pool when it 
swabbed 250 bbl. of oil in 24 hours from a total depth of 


3462 feet. 


W. A. Delaney’s No. 1 Bugher, in SE SE SW 12-7n-2w, 
in the Noble district of southern Cleveland County, Okla- 
homa, flowed 1346 bbl. of oil and 853 bbl. of salt water 
through tubing during a 24-hour test. Total depth of the 


well is 7682 feet. 





AVERAGE CRUDE PRICES 


California Louisiana 
Hills” gi.ag-14g -Rodessa ......$ 91-1.25 
Playa Del Rey... .80-1.16 Gulf Coast.......... 84-1.41 
Coalinga -70- .90 North Louisiana .90-1.22 
Signal Hill . .80-1.21 Illinois 1.35 
Montana . 1.85 Kentucky .................... 180 
Wyoming .... .97-1.30 ie 
Colorado . . 1.12-1.18 Ohio 
New Mexico .......... -78-1.08 ae 1.25 
(tw wan -—— said 
Panhandle ........ .. 91-1.08 Pennsylvania 
ah lle 
Darst Creek .............. 1.09 Southwest nee 
East Texas oe Eureka 1.65 
Talco Geetipactintitcs: me Buckeye 1.55 
Kansas 98-1.30 Corning 1.27 
Oklahoma 98-1.30 West Virginia ; . 1.67 
eee 90 Canada _... 2.10-2.17 


‘ 





Oklahoma 

Kansas 

Panhandle Texas 

North Texas 

West Central Texas 

West Texas 

East Central Texas 

East Texas 

Southwest Texas 

Coastal Texas 
TOTAL TEXAS 

North Louisiana 

Coastal Louisiana 


TOTAL LA, 


Arkansas 
Eastern 
Michigan 
Wyoming 
Montana 
Colorado 
New Mexico 


TOTAL EAST OF 
CALIF. 


California 


TOTAL U. S. 





Data Supplied by A.P.I. 


(Figures in Barrels) 





DAILY AVERAGE CRUDE OIL PRODUCTION 














B. of M. Week Week 
Dept. of Int. Ended Ended 
Calculations June 4, April 30, 

(June) 1938 1938 
508,300 440,500 473,900 
172,300 138,200 117,750 

~ 60,050 70,700 

72,350 77,300 

27,600 29,650 

178,850 197,500 

95,250 103,250 

363,250 433,200 

204,950 234,400 

187,450 206,700 

1,329,300 1,189,750 1,352,700 
76,300 76,700 
181,400 183,900 

250,000 257,700 260,600 
48,300 43,300 54,550 
145,400 147,500 145,700 
54,000 54,750 52,100 
49,700 51,400 46,350 
12,700 14,850 13,850 
5,000 4,100 3,650 
108,300 90,300 106,000 
2,683,300 2,432,350 2,687,150 
- 650,000 ~~ 675,600 . 709,000 





3,333,300 3,107,950 


3,396,150 


Week 

Ended 
June 5, 

1937 


642,350 
199,950 

85,200 

73,150 

33,050 
201,850 
126,050 
463,250 
223,700 
207,300 


1,413,550 


79,000 
167,600 
246,600 

28,100 
120,050 

44,400 

50,850 

15,200 

3,550 
112,150 


2,876,750 
661,400 


————— 


3,538,150 
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OUT IN FRONT... with Inhibited Acidizing 


DOWELL 


DOWELL INCORPORATED 
Subsidiory of THE DOW CHEMICAL COMPANY 
Executive Office: MIDLAND, MICHIGAN 
meral Office: KENNEDY BUILDING, TULSA, OKLA. 


DIL 


AND 


G 


A 


Right now, thousands of oil producers are con- 
gratulating themselves on their decision to take 
no chances with “raw” acid but to let Dowell do 
the job right with Dowell Inhibited Acid. 


Raw acid dissolves limestone—but not any 
faster or better than Dowell Inhibited Acid. 


But, raw acid also dissolves iron—it eats away 
on tubing, casing and equipment. Long after 
the treatment is over its destructive action is at 
work piling up a ruinous bill of damage. 


Halting corrosive action of hydrochloric acid on 
metal through the addition of an “inhibitor” was 
Dowell's first great contribution to chemical well 


S WEtst 


CHEMICAL 


treating. It is, fundamentally, what has put 
Dowell “out in front” with thousands of operators 
who are unwilling to gamble, and lose. 


Stay “out in front” with Dowell—a service based 
on scientific treating with sound, effective 
materials. 





NEW! DOWELL “XR” ACID 
The Sustained Action Acid 


Dowell’s latest achievement—a new principle of acid 
action. Dowell "XR" Acid is kept live till it travels 
far into the pay zone. Get the facts on Dowell 
"XR." Information at all Dowell stations. 
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Summary of Petroleum Statistics and Field Activities 








U. S. Daily Average Production 














Daily Average Crude Runs to Stills | 


—— 
































a 3,550,000 u} 3,300,000 
3,400,000 = 3,200,000 
: 3,250,000 & 3,100,000 
3,100,000 < 3,000,000 
‘ 2,950,000 | 2,900,000 
eS is agi ke PSSee bs gcd he 
B22SOzadsesc's B22385 2088538 : 
U. S. Crude Oil Stocks Gasoline Stocks in U. S. Refineries 
y 330,000,000 ‘ 60,000,000 
315,000,000 
: 300,000,000 4 50,000,000 
< 285,000,000 < 40,000,000 
| 270,000,000 | 30,000,000 
7 ° =| 
© prwOey PB : aS 
c= 535 25 0 ¥ w=} S a,.% 
B22365 20825 25 














Above statistics supplied by the American Petroleum Institute. 





Summarized Operations in Active Fields for May, 1938 



















































































Fie.ps Completions | Producers Rigs Drilling Depth of No. Casing Gravity T of 
Wells Production Strings of Oil Tool Used 
TExas 
NC Tey ee eT 183 183 35 102 3500-3700 3 40 Rotary 
ETO eT eee 69 48 6 22 1554-2900 2 22 Rotar 
RS ee epee 74 74 17 91 3675-4377 2 and 3 32-36 Rot.-Cab. 
eee reer 59 59 42 145 1700-3900 2 40 Rotary 
NN OT PT errr 18 18 2 9 4900-5900 2 38 Rotary 
0 ere 40 29 10 34 3922-5878 2 or 3 21-54 Ro 
EE Te re eae 23 23 6 18 2850-3450 2 and 3 30-38 Rot.-Cab. 
EE sea iacieldatun sv ess eaves wks 4 4 l 5 4230-4361 2 16-24 Ro 
"Re oer re 122 111 17 117 3730-3935 2 42-43 Rot.-Cab. 
OKLAHOMA 
NN 600.5 8 Gra waved ye eee OCee 9 9 3 12 6450-6682 3 39 Rotary 
EE TE eee re 40 34 4 10 1800-4488 2or3 38 Rotary 
Kansas 
I a vcs enieeadee ene ee 16 14 6 25 2926-3435 2 and 5 32-37 Rot.-Cab. 
I  ediiac tah ann caieon a seats 11 8 4 20 3222-4085 2 and 5 42-48 Rot.-Cab. 
Er re 29 19 4 20 3290-3518 2 39-42 Rot.-Cab. 
LovIstIaNaA-TEXAs-ARKANSAS 
I a he aiard- 6 a5 ods. we 6 w Oem oe 24 24 6 26 5950-6450 3 39 Rotary 
ILLINOIS 
CEE MIB. bo sccecccecccescsvcwes 125 114 31 164 2950-4100 2 36-38 Rot.-Cab. 
New Mexico 
net tna wks apne kn eke aa 24 22 12 90 3150-4030 3 30-34 Rot.-Cab. 
CALIFORNIA i 
RR ENN o.6s cntwis.ccvsdiccaes nance 2 2 3 16 8300-8730 3 or 4 40 Rotary 
CE Orr nere eee 30 30 19 30 3500-4000 2 and 3 18-20 Rotary 
e fe | © e,e b 
Field Activities by States for May, 1938 
State Completions _ Producers Locations Rigs Drilling Wells Production, 1937 
May April May April May April May April May April (In Barrels) 
OS io 5.6:da av a's 23 23 18 19 14 24 15 20 32 35 12,088,341 
‘ 112 112 105 93 117 109 106 87 228 235 238,587,663 
ae l nese 1 ey ee 2 2 28 27 1,532,893 
125 89 103 71 159 161* 57 56 7,376,022 
12 5 8 2 ‘ 2 5 26 26 820,000 
143 137 101 101 125 159 35 42 229 249 70,542,000 
ES 64 48 44 31 an eee 17 10 75 71 5,500,000 
Rc kcind-aicre elena 7 71 53 51 94 107 54 52 189 183 90,501,068 
Pn ccwsacaaes 74 31 45 18 94 65 34 29 140 131 16,254,181 é 
Mississippi........... ; 1 ae 0 2 4 5 7 Gas Prod. 
a a's side bchiaa 5 3 4 3 2 3 53 50 5,775,000 
New Mexico.......... 40 52 34 46 12 10 168 170 38,642,184 
3 SS Sarre ; ecbetd ewe vas - 5,466,200 j 
Sar 70 65 47 54 ; 52 49 127 141 3,547,600 
MR iin G0 0ksne 201 173 154 129 207 205 45 50 321 325 225,402,731 
Pennsylvania......... one ae SP rd ne a ; 19,154,400 : 
| Sa 1228 1093 964 857 1319 1379 439 429 1457 1397 506,891,233 
West Virginia......... 45 45 34 27 ace bie Pare 26 24 98 111 3,833,000 
ITT 10 7 8 6 4 8 9 71 70 19,402,121 
| RSPR eee 2234 1956 1722 1509 1970 2048 1010 986 3304 3284 1,271,316,637 

















*Includes 123 rigs standing and 38 rigs up. 
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Bridgeport Drill Collars are bored in the same 
manner that large gun forgings, which are fin- 





ished to a tolerance of a few thousandths of an 
inch, are bored. 






















Straight and true, every one passes the 
A. P. I. specifications and tests for cor- 
rect bore-tolerance and straightness: 





D, 
« 2 
7 
2 A test bar, ten feet long and Telephone—day 
— or night—from 
inch smaller than the bore of anywhere 





the Collar, is passed entirely 
~ through each collar before it 
of 

all passes final inspection. 


ab We positively guarantee that no Bridge- 





port Drill Collar will fail because of 


ab, inaccurate or incorrect bore. 
th, All Bridgeport Drill Collars are made 
ab, from forged steel rounds—no rolled 


steel is used; heat-treatment is uniform 
from end to end. 


Normalized and Heat-Treated types— 
all sizes and all commonly used lengths 
—carried in stock. Liberal Terms; Com- 
petitive Prices. 


The BRIDGEPORT MACHINE COMPANY 


Factory and General Offices, Wichita, Kansas 
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HOUSTON DALLAS SAN ANTONIO CORPUS CHRISTI > 
2317 Quitman St. 1401 MagnoliaBldg. 1909 Alamo Nat'l Bldg. 912 Port Ave. oN 


Re _SHREVEPORT ©) DB) oy .' TULSA OKLAHOMA CITY WICHITA ' 
311 Ricou-Brewster Bldg. 402 2nd St. 915 Philtower Bldg. 501 S. E. 29th St 600 East 35th St AND BRANCH 














Progress of Major Pipe Line Work 





HE Magnolia Pipe Line Company has underway a re- 

conditioning program involving 91 miles of its line in 
Texas. Work began June Ist and it is expected that the proj- 
ect will be finished by September Ist. W. G. “Bill” Hanra- 
han, Dallas, has the contract for the work. 

The program calls for the taking up of 31 miles of 8-in. 
pipe west of Beaumont. This will be reconditioned and 15 
miles relaid east of the Hull Station and four miles west 
of the Hull Station. West of the Cleveland Station 141% 
miles of line will be taken up and 12 miles relaid in the 
same place. Northwest of Conroe 16 miles will be taken up 
and 13'4 miles relaid, north of the Richards Station 14 
miles will be taken up and 11! miles relaid, and south of the 
Brown Station 15'/; miles will be taken up and 13 miles 
relaid. 

At the present time the crews are working near Sour Lake. 
The pipe is being transported to a central plant for recondi- 
tioning. 

° 


The Continental Oil Company is laying about 80 miles 
of gathering lines in the K.M.A. field, Wichita Falls, Texas, 
it has been announced by J. G. Dyer, vice-president in 
charge of drilling and production east of the Rocky Moun- 
tains. The lines will carry gas to one main and two auxiliary 
casinghead gasoline plants being erected in the field. Matti- 
son-Wallack and Company, Oklahoma City, Oklahoma, have 
the contract for laying the lines. 


The Texas Company has surveyed the right-of-way and 
formulated plans for a 250-mile, 12-in. pipe line from its 
Terrebonne Bay group of fields, South Louisiana, to Port 
Arthur, Texas, where the company has a refinery. Although 
it has not been definitely decided that the line will be laid, 
plans are being completed so that its construction can be 
accomplished at any time officials of the company deem it 
desirable. 

The line would replace the water transportation system 
now serving these fields. The former would provide a faster 
and more convenient method of moving the oil. The Texas 
Company owns the Lake Barre, Caillou Island, Lake Pelto, 
Dog Lake and Four Isle fields, and has large holdings in the 
Leeville field, and owns a number of proved salt domes and 
prospects. All are in the Terrebonne Bay area and are either 
on the bay or adjacent marsh land. The company also owns 
or has considerable holdings in numerous other fields that 
would be served by the line. 

Construction of the line will be dependent, in part, upon 
whether it is considered desirable from an economic view- 
point. 

© 


Contracts have been let and the right-of-way is being 
cleared for the laying of a 290-mile, 12-in. pipe line by the 
South American Gulf Oil Company from the Barco Conces- 
sion in Columbia to Covenas, on the Caribbean Sea. The 
South American Gulf is owned jointly by The Texas Com- 
pany and the Socony Vacuum Oil Corporation, officials of 
which estimate the line will cost $10,000,000 to $15,000,- 
000. It will require a year and a half to two years to con- 
struct. 

Lindgren and Swinerton, Inc., San Francisco, California, 
has been awarded the general contract. The contract for 
electric welding has been sublet to the Brown Welding Com- 
pany, San Francisco. 
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The line will run from the concession west to La Gloria 
and thence to Covenas. En route to La Gloria it will go 
through the Bobali Pass, which has an elevation of mote 
than 4000 ft., and is the gateway from interior Colombia 
to the seacoast. From La Gloria to Covenas, a distance of 
140 miles, it will be possible to handle the oil by gravity 
flow. 

C. S. Atwell, New York City, is in general charge of the 
construction of the line, his headquarters being at Barran. 
quilla, Colombia. 


The Atlantic Refining Company is increasing the storage 
capacity of its water terminals at Newark, New Jersey, New 
Haven, Connecticut, and Kettle Point (Providence), Rhode 
Island. Docking facilities at Newark also will be enlarged, 

Two new all-welded steel storage tanks having a capacity 
of 1,120,000 gal. each will be erected at Newark. One new 
tank having a capacity of 750,000 gallons will be erected at 
New Haven, and one new tank having a capacity of 725,000 
gal. at Kettle Point. The contract for the tanks has been 
awarded to the Chicago Bridge and Iron Company. Total cost 
of the increased storage and docking facilities will be about 
$270,000. 

e 


Construction of a new pier to serve the Bay of San Diego 
will be started June 15 by Shell Oil Company, according to 
announcement from company headquarters. The new pier 
will be situated at the foot of Crosby Street on the same 
site as the present pier, but will be much larger and will 
embody all the latest equipment and conveniences for marine 
business. The new structure will have a two-lane approach 
16 ft. in width, extending 200 ft. from shore to the service 
portion of the pier, which will be another 100 ft. long and 
24 ft. wide. Completion of the pier is planned for July 25. 

ae 


The Phillips Petroleum Company has let a contract for the 
laying of a 35-mile gas line from Crane to Judkins, Texas. 
Officials of the company also state an oil line will be con- 
structed from the Goldsmith field to its new refinery at 
Judkins. 

@ 


The Fisher County Pipe Line Company has been formed 
with C. W. Edwards, Rotan, Texas, as president, Letcher D. 
King, Abilene, vice-president, and William H. Waldrop, 
Abilene, secretary-treasurer, to lay a 12-mile 2-in. pipe line 
from the Rotan field. It will have a daily capacity of 1400 
barrels. The company has contracted to double the line’s 
capacity within 90 days or construct a 4-in. outlet. The line 
will connect with the Humble Pipe Line Company’s trunk 
line from the Royston field. 


The Derby Oil Company, Wichita, Kansas, has announced 
it will extend its pipe line system south from the Robbins 
pool, Sedgwick County, to the Wellington pool, Sumner 
County, a distance of 20 miles. The line will be constructed 
of 4-in. pipe. 

e 


The Arkansas-Louisiana Gas Company, Shreveport, Louisi- 
ana, is surveying the right-of-way for a 6-in. gas pipe line 
to extend from the Schuler field, Union County, Arkansas, 
to El Dorado, a distance of 18 miles. Gas will be supplied 
to the field for drilling, repressuring, and general lease opera- 
tion. 
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THE LIGHT THAT NEVER FAILS 


See those lighted bulbs? This series of 
bulbs is one of your many assurances that 
when you buy Youngstown tubular goods 
you buy assurance that every joint will be 
uniformly good. Every single joint of Youngs- 
town tubular goods is hydrostatically tested. 
When correct pressure is reached (and only 
then) the first bulb lights; when that pres- 
sure has been maintained for the right 
length of time, the second light flashes. 


This is only one of many tests which 


Pipe and Tubular Products - Sheets - Plates - Conduit - Tin 
Plate - Bars - Rods - Wire - Nails - Unions - Tie Plates and Spikes 


Youngstown tubular goods must pass before 
it can be shipped. With pipe as uniform 
as Youngstown, you save time and trouble, 
you get a better job. 


Contractor and owner both save money. 


THE YOUNGSTOWN SHEET 
AND TUBE COMPANY 


Manufacturers of Carbon and Alloy Steels 


General Offices - YOUNGSTOWN, OHIO 

















The Month’s Activities in Refining 


Percent Refining Capacity Operated 


Western Division, 66.2 Percent Central Division, 74.7 Percent Eastern Division, 75.0 Percent 


HE Mohawk Petroleum Corporation, San Francisco, 

California, has signed a license agreement with Universal 
Oil Products Company, Chicago, to cover existing cracking 
operations in its refinery at Mopeco, near Bakersfield, Cali- 
fornia. 


Alfred Marsten is president and Frank Long vice-president 


The Hamman Exploration Company, Houston, Texas, 
will erect a natural gasoline plant of the absorption type ig | 
the South Bay City field, Matagorda County, Texas, it is an. | 
nounced. The capacity of the plant will be between 40,009. 
000 and 50,000,000 cu. ft. of gas per day. The Western Sup. | 
ply Company, Tulsa, Oklahoma, has been awarded the cop. 
of the Mohawk Petroleum Corporation, which recently pur- tract for the construction of the plant. 
chased the Mohawk Petroleum Company. . 

Mohawk is the second independent California refiner to 
sign a Universal license agreement for the use of the Dubbs The new cracking unit being installed by the Rodessa Qi 
cracking patents, the first being the Wilshire Oil Company, and Refining Company at its Shreveport, Louisiana, plant, | 
Inc., Los Angeles, which in 1936 installed an 8000-bbl. per will be placed in operation the latter part of this month, it 
stream day two-coil selective type Dubbs cracking unit, a has been announced. The new unit will make possible the” 
2,500,000-cu. ft. per day U. O. P. polymerization plant a manufacture of a high-octane gasoline. 
year later, and now has under construction a 4000-bbl. per e 
stream day Dubbs reforming unit. 


Continental Oil Company has under construction one 
. in and ili inghead gasoline plants i 
main and two auxiliary casinghead gasoline plants in the K, 
M. A. field, Wichita Falls, Texas, J. G. Dyer, vice-president | 
in charge of drilling and production east of the Rocky 
mountains, announces. 
The main, compression-type plant is being erected on — 
Continental’s Waggoner lease, near Wichita Falls. Five 400- — 
hp. Clark angle-type compressors are being used. The initial 
installation, having a capacity of 15,000,000 cu. ft. of gas i 
daily, will provide for return of gas to the various leases at 7 
pressures sufficient to permit repressuring, a conservation 
measure for increasing the recovery from the leases served. 
The contract for constructing the plants has been let to 
The L. S. Gregory Engineering Company, Tulsa, Oklahoma. 
= 
United British Oilfields of Trinidad is planning an expan- 
sion and modernization program for its refinery at Port For- 
tin involving the expend- | 


iture of about $1,700,000. 
Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks 
Week Ended June 4, 1938 eS 


A.P.I. Figures 
(Figures in Barrels of 42 Gal. Each) 


Koppers Company’s Western Gas Division, Fort Wayne, 
Indiana, has been awarded two construction contracts by the 
Sinclair Refining Company, New York, New York, for the 
latter’s East Chicago, Indiana, refinery. The contracts are 
for a riveted and weld-caulked water-sealed gas holder hav- 
ing a capacity of 750,000 cu. ft., a sweating tank 25 ft. in 
diameter and 18 ft. high, three open-top rundown tanks, 26 
ft. by 10 ft. by 8 ft., and two hot water tanks 12 ft. high 
and 8 ft. 6 in. square. The tanks are to be of all-welded 
steel. The gas holder will be completed in October and the 
tanks in August. 


Hydro-Pete Oils, Ltd., Calgary, Alberta, Canada, is con- 
sidering the construction of a refinery either at Vegreville 
or Camrose, Alberta, P. L. 


Hyde, president of the 





company, states. The com- 
pany recently placed in 





The Producers Refining 
Company, Shelby, Mon- 
tana, has asked for con- 
struction bids on a 3000- 
bbl. refinery to be erected 
in northern Montana. A 
Dubbs cracking unit of 
about 1500-bbl. capacity 


operation a small refinery 
at Red Deer. 


1 





Daily Percent Total 
Percent Avg. Operated Motor Fuel Oil 
DISTRICT Potential Crude of Total Fuel Stocks Stocks 
e Capacity Runs to Capacity Thousands Thousands 
Reporting Stills Reporting of Bbl. of Bb 


Gas and 





East Coast 100.0 5 
Appalachian 88.4 2 

Ind., Ill., Ky. 92.4 384,000 78.5 1 6 $,249 
Okla., Kans., Mo. 84.7 282,000 73.6 7,755 4,042 
Inland Texas 56.6 125,000 62.2 2,556 1,662 
Texas Gulf 95. 764,000 95.9 11,841 10,229 . . 
La. Gulf 96. 131,000 78.0 2,706 3,407 will be a part of the equip- 
37,000 63.8 490 784 


44.000 71.0 2,199 867 ment installed. James W. 
459,000 61.5 14,657 90,041 Johnson is the head of the 


519,000 77.6 2 


3,4 11,233 
89,000 69.0 3,3 
4,0 
cA 


1,378 


The British American 
Oil Company is consider- 


bedi 
“ 
9 
ing the erection of a 5000- 
bbl. refinery in southern 
Alberta, Canada, it has 
been announced, and sites 


No. La. & Ark. 63. 
Rocky Mt. 69. 
California 90.9 


Reported 89.0 2,834,000 76.6 83,147 131,892 


are being investigated in 
East Calgary and at High 
River and Okotoks. The 
company already has refin- 


Estimated 
Unreported 
*EST’D TOTAL 
U.S. June 4, ’38 
*EST’D TOTAL 
U.S. May 28, ’38 
U. S. B. of M. 
*June 4, 1937 


**3,311,000 


271,000 4,620 2,740 
3,105,000 


3,150,000 


Producers Refining Com- 
pany and has made no defi- 
nite announcement of the 
location of the plant. It is 


87,767 134,632 


87,964 134,315 


79,201 


expected to be either at 
Shelby or Cut Bank, how- 


ever. 


98,179 
“re > ; *Estimated Bureau of Mines’ Basis. 
eres at a number of points **June, 1947, daily average. 


in Canada. 
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ved, - 

let to | 

all 4 . @ The answer is obvious! The GUIBERSON Swab cup 
| ’ , concentrates all the fluid pressure inside the cup, insuring 

cpan- | z c d 4 tight contact between rubbers and casing with NO 

For- , \* 7 LEAKAGE. Solid type swab cups concentrate fluid pres- 


pend- | \\ Se WAY VG sure between rubbers and casing—insuring LEAKAGE! 


That is the reason why the patented GUIBERSON Swab 
—the only correct-principle swab—revolutionized swab- | 
bing and has done most of the world’s swabbing ever 


fon- : Type K since it was introduced. Over ninety per cent of the swab- 
oil — i bing done today is done by GUIBERSON Swabs. The 
000- I ‘ GUIBERSON Swab, because of its correct principle with 
eal AAS. ; ‘its flexible cups, raises a full load—runs in faster—runs 
af i VS in and out without sticking—and same cup will fit vary- 
it of ae ing diameters of pipe. 

a Special steel-reinforced, composition cups protected by 
o steel wires have maximum life. Cups are easily removed 
the and renewed by simply unscrewing bottom ,connection. 
vi THE GUIBERSON CORPORATION 

the NE Box 1106, Dallas, Texas ° 

It is . Export Office: 30 Rockefeller Plaza, New York 
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- MANY superlatives are required 
to describe the International Petroleum Ex- 
position held in Tulsa, May 14 to 21. The all-time 
attendance record was broken when upwards of 
a quarter of a million visitors filed through the 
gates during the eight-day period. The previous 
record, established in 1936, had been well under 
two hundred thousand. Some fifty percent more 
exhibit space was sold than ever before. Estimates 
set the total value of the equipment exhibited at 
$15,000,000.00. Every item of oil industry equip- 
ment from set screws to rotary drilling rigs worth 
$200,000.00 was on display. An automatically-op- 
erated pipe line station was to be seen in operation 
and an actual oil well that made a showing of gas 


was drilled. 


Another record fell when a survey showed that 
actual sales estimated between $4,000,000.00 and 
$5,000,000.00 were recorded. Inestimable are the 
sales that will result later from contacts made at 
the show. Not only the main show buildings but 
all supply company and specialty company build- 
ings on the grounds were of modernistic design 
with lighting effects which, at night, gave the set- 
up every right to the title “The World’s Fair of 
the Oil Industry.” The lack of adequate restaurant 
facilities so evident in the past was supplied with 


the new well-appointed and efficiently-conducted 
Cafe de Petrol. 


One of the most discussed and genuinely appre- 
ciated features of the show was the registration 
conducted by The Petroleum Engineer from a 
building erected especially for the purpose on 
Drake Drive. This provided for the “badging” of 
each visitor connected with the petroleum indus- 
try. The badge contained the individual’s name 
and company afhliation. This service supplied a 
much-needed element to the success of the show 
and was made possible by the codperation of some 
ninety-four manufacturers who participated with 
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The Petroleum Engineer in effecting the plan, 
Without exception, the companies codperating ex- 
pressed high praise for the efficient manner ip 
which the registration was conducted. Because of 
the preéminent success of this year’s registration, 
The Petroleum Engineer will, in conjunction with 
the oil industry manufacturers who wish to bene- 
fit, repeat the registration at the 1940 show. The 
general plan of the 1938 registration will be fol- 
lowed, except for a few changes which experience 
indicated would enhance further the value of the 
plan. 


Will Publish Show Newspaper 


In addition The Petroleum Engineer will supply 
an adjunct which the magnitude of the Tulsa 
show urgently calls for—a daily newspaper. This 
will be called “Oil Show Daily” and a sufficiently 
large editorial, reportorial, and photographic staff 
will be maintained to chronicle daily the outstand- 
ing happenings of the show and make possible the 
reproduction not only of staff photographs but 
those taken by the scores of amateur candid cam- 
era men who are constantly to be seen in action on 
the grounds. The publication will carry the daily 
program of events, a directory of exhibits, as well 
as full accounts of all speeches, safety activities, 
names and photographs of celebrities in attend- 
ance,, etc. We believe this announcement will be 
well received since a daily newspaper will give 
both the show visitors and the exhibitors an even 
better appreciation of events and, by directing at- 
tention to special features will enable each visitor 
to eliminate much lost motion in his attempt to 
gain maximum benefit from the show. 


Though the highly satisfactory manner in which 
the show was conducted leaves little in the way 
of improvement to be desired, a few pertinent 
suggestions were offered at a meeting of Oil Show 
officials and directors with many of the exhibitors. 


These will be given consideration in connection 
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with the 1940 show and include ideas for improve- 
ment in the housing situation, the advisability of 
exhibitors eliminating outside entertainment from 
their booths, the thought that exhibits might be 
better arranged as to their classification in the in- 
dustry, etc. 

Foreign Exhibits Building Needed 


To these suggestions might be added a feature 
that we have long advocated — the erection of a 
building for exhibits of foreign governments. In 
this might be included space for exhibits of the 
various states of the U.S.A. that produce petro- 
leum in commercial quantities. Exhibit space in 
this building should be donated by the Interna- 
tional Petroleum Exposition and arrangements 
made for the admission duty free to this country 
of exhibited products. A foreign exhibits build- 
ing would mean that, in 1940, the attendance not 
only would be international but the show would 
also enjoy an international rating with respect to 
exhibits. If this plan appears feasible, a committee 
should be appointed at once to consider it. 

It is, of course, imperative that the housing 
situation be improved and, in this connection, we 
offer the following suggestion. While the throng 
in attendance was efficiently handled by the hous- 
ing committee throughout the week, facilities 
would have been woefully inadequate had they 
been five times as large, to take care of the many 
who desired hotel accommodations rather than 
apartments and private homes. 

Might not this situation be greatly improved, 
perhaps actually rectified, if the show could be 
conducted for a period of two weeks rather than 
one? In such an event, the oil companies could 
send their men to Tulsa in shifts, each group, for 
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instance, spending two days, then returning so 
that others might attend. Under the present ar- 
rangement the larger supply companies and spe- 
cialty manufacturers remove their best men from 
their regular territories so that they might be in 
Tulsa for the entire week. The men are actually 
off the job for ten days or two weeks when travel- 
ing time is considered. This temporarily disrupts 
each company’s sales program and the break might 
be prevented insofar as the central producing area 
is concerned if the show were continued over a 
two weeks’ period. That is to say, the central area 
could be divided into five divisions, namely, South- 
ern Illinois and Kansas; Oklahoma and North 
Texas; East Texas, North Louisiana and Southern 
Arkansas; West Texas and New Mexico; and the 
Gulf Coast regions of Texas and Louisiana. Spe- 
cial periods of, say, two days, could then be de- 
voted to each of these divisions. The equipment 
salesmen from each area could be brought to 
Tulsa for the period set aside for their territory 
and then returned to make way for the next 
group. Such a plan would not only aid in handling 
the housing situation but would increase total 
attendance at the show if the industry were made 
aware that adequate housing facilities had been 
provided. It would also remove the objection of 
the economic unsoundness of the present plan of 
conducting the show for only one week, when the 
formidable cost of the average exhibit distinctly 
calls for its longer continuation. 

These suggestions are offered with the hope that 
they will be given the consideration they merit 
and we believe that, if adopted, they will remove 
the few remaining objectionable features to what 
is already the World’s Greatest Industrial Show. 


President. 
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THE AIR SYSTEM OF BALANCING PROVIDES A CUSHIONING EFFECT WHICi 


ELIMINATES ViBRATION 


AT HIGH AND LOW SPEEDS..: 
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Coating and Wrapping Line Pipe 
at Centralized Plants 


A uniform coating, less waste of material, and elimination 
of weather as a factor, are some of the advantages over 
application by workmen on the job 


HE coating and wrapping of line 

pipe at centralized plants using 
stationary equipment has certain 
recognized advantages over applica- 
tion by workmen on the job. Short- 
comings of the latter result from un- 
favorable conditions and inadequate 
facilities, circumstances that are nat- 
ural but unavoidable. The introduction 
of the “holiday detector” revealed the 
extent to which the practice of field 
application failed to give maximum 
pipe protection, something already 
nown in a general way. In addition 
to the large number of “holidays” 
found to exist after the pipe was 
coated, and other objectionable fea- 
tures were the fact that coatings 
could not be applied during inclement 
weather, at times causing a serious de- 
lay in the laying of a pipe line; and 
an excessive waste of coating material. 
These resulted in a search for some 
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By FRANK H. LOVE 


method to obviate them. Centralized 
plants, introduced several years ago 
and steadily gaining in favor since, 
seemingly have been the answer. Their 
use eliminates weather as a factor, as 
coatings and wrappings can be ap- 
plied under cover, and because the 
procedure is systematic and can be 
performed with adequate equipment, 
“holidays” and waste of material are 
eliminated. 

An example of the efficiency with 
which this type of work can be per- 
formed using stationary equipment in 
a central plant is afforded by the pro- 
cedure of Mayes Brothers, Inc., who 
operate extensively in the Mid-Con- 
tinent and Gulf Coast areas. When- 
ever operations are near enough to the 
company’s headquarters plant at Hous- 
ton, Texas, to justify it, the pipe is 
coated at that point, otherwise port- 
able plants are established at points 


convenient to the pipe line right-of- 
way. The coating and wrapping pro- 
cedure is identical. 

Pipe is received at the plant in gon- 
dola cars and is unloaded by a gin 
truck onto racks. One section of the 
plant is equipped for the coating of pipe 
of 14-in. to 4-in. diameter, and an- 
other for pipe of 4-in. to 16-in. diam- 
eter. When received the pipe is bare, 
having acquired a film of rust while 
enroute from the tube mill to desti- 
nation. W-G-M mill-type cleaning 
machines are used to remove this rust 
and mill scale. These cleaning ma- 
chines are equipped with the conven- 
tional cutters and wire brushes. At- 
tached to the front of the machine is 
a priming head. After the pipe is 
cleaned and primed it is placed on the 
prime rack to dry, which usually re- 
quires one to two hours, depending 
upon weather conditions. The primer 
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is allowed to dry thoroughly before 
the pipe is run through the coating 
and wrapping machines, so that the 
bond between the coating and primed 
pipe will be perfect. 

Coating and wrapping is a continu- 
ous operation. The pipe is placed on 
back-table rubber rollers, which can be 
adjusted to fit the size of the pipe. The 
rollers are arranged to give a speci- 
fied lead. Various widths of wrapper 
are used for various diameters of pipe, 
i.e., 6-in. wrapper on 4-in. pipe, 9-in. 
wrapper on 8-in. pipe. The pipe moves 
spirally at uniform speed, each revo- 
lution of the pipe carrying it forward 
the prescribed distance to fit the felt 
being used. A special coupling makes 
it possible for one joint of pipe to be 
fastened to another while in motion, 
eliminating the loss of time incident 
to stopping the machinery while a 
connection is being made. Increased 
production is thus possible as well as 
more nearly uniform coating and 
wrapping. 

As the pipe passes over the work- 
ing pot the hot coating is flowed over 
it from hoppers. The number of hop- 
pers is varied according to the num- 
ber of coats desired. Usually two coats 
are applied. As the pipe moves spirally 
the coating is applied smoothly and the 
thickness is uniform. Surplus coating 
material that does not adhere to the 
pipe falls into the working pot be- 
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Hot enamel is flooded onto the pipe 
from hoppers, the number of hoppers 
depending upon the number of 
coatings desired 


neath. It is picked up by a small cen- 
trifugal pump that boosts it to the 
header, where it enters the hoppers 
again. Meanwhile fresh bitumen is be- 
ing added in a molten state from the 
auxiliary melting pots. Beneath the 
working pot are two horizontal-type 
gas burners that maintain the proper 
temperature of the coating material. 


The felt and the paper reels are so 
placed that these wrappers can be ap- 
plied immediately after the hot coat- 
ing is “flooded” onto the pipe. Both 
reels are set at an angle determined by 
the lead on the pipe to obtain the de- 
sired lap of 3 in. to 1 inch. After the 
coats of bitumen are applied, the felt 
and kraft paper follow while the bi- 
tumen is still molten. This permits all 
materials to bond together and make 


A plant for the coating and wrapping 
of pipe established conveniently to 
the right-of-way of the pipe line 


Petite 


a neat and homogeneous mass. As the 
pipe leaves the paper reel the end js 
placed on a buggy that runs along 
track resembling a miniature railroad 
track. A “breakout” buggy catche 
the other end of the joint and yp. 
couples it, and it is then rolled onto 
the finish rack. An appropriate dis- 
tance is left uncoated on each end of 
each joint so that it can be joined in 
the field without injury to the coating 
and wrapping. The finish racks, on 
which the pipe is placed before being 
loaded onto trucks for transportation 
to the job, are well padded to avoid 
damage to coatings and wrappers. 


The hot bitumen is applied to line 
pipe in a thickness of about 3/32 inch. 
The temperature usually is specified by 
the manufacturer of the coating ma- 
terial being used; however, it usually 
is 400 to 475 deg. fahrenheit. 


When a central plant is established 
in the field the site is, of course, se- 
lected with a view to its convenience 
to the construction work. As the con- 
struction crews move forward the site 
of the plant must be changed to keep 
pace. For 6-in. pipe or larger the plant 
usually must be dismantled and re- 
built after about ten miles of line has 
been laid. This is no hard and fast 
policy and local conditions are influ- 
encing factors. Approximately three 
days are required to dismantle and re- 
assemble a field plant; however, as the 
speed of coating and wrapping is suf- 
ficient to keep well ahead of the con- 
struction crews, this loss of time is 
not a factor to be considered. 
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Cc. C. SCHARPENBERG 


DEFINITE change in technique 

for drilling deep wells where 
drill pipe torque is an important factor 
may result from the completion of one 
well and the present drilling of an- 
other using a new turbo drill. In this 
drill, power for bit rotation is devel- 
oped at the bottom of the hole and 
the long string of drill pipe is not ro- 
tated to turn the bit but serves merely 
to carry the bit, to provide weight 
control, and to transmit the fluid from 
the surface of the ground to the tur- 
bine to which the bit is attached. 

This drilling unit is the Scharpen- 
berg Turbo Drill and was invented a 
number of years ago by C. C. Scharp- 
enberg, chief production engineer for 
Standard Oil Company of California. 

It has been recently improved and 
developed by the A. O. Smith Cor- 
poration of Milwaukee, in conjunction 
with the Standard Oil Company of 
California, and the results obtained 
prove the adaptability of the sub- 
merged turbine assembly for deep-well 
drilling. 

As early as 1883, George Westing- 
house obtained a patent on turbine- 
powered well-drilling equipment al- 
though he knew nothing about oil-well 
drilling, and rotary drilling equipment 
had not yet been developed. The 
Capelushnikov turbine drill has been 
used in Russia for ten or twelve years 
but this equipment has a speed reduc- 
tion device and has been used only in 
comparatively shallow wells. Other 
types of hydraulic-powered drills are 
in various stages of development but 
the actual results obtained using the 
Scharpenberg Turbo Drill provide 
definite data on the adaptability of the 
equipment for high-speed rotation. 


The completed well in the West 
Coyote field was drilled, and the pres- 
ent drilling well, No. 15-2 on the Can- 
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The Turbo Drill—A 
Development That May 


Lead to Changes in Present 


Rotary Drilling Practice 


Now in operation in California, the turbo drill, which 

is a turbine-driven bit operated by the mud fluid, 

makes higher bit speeds feasible and reduces tor- 

sional stress in drill pipe because of the drill stem 
being stationary while drilling 


By WALLACE A.SAWDON 


Petroleum Engineer, Los Angeles 


field Ranch just east of the Ten Sec- 
tion field, is being drilled by the A. O. 
Smith Corporation, which has been co- 
operating with the Standard Oil Com- 
pany of California in the development 
of the turbo drill. The first well was 
drilled and completed below 4000 ft. 
in less than a month, 18-in. hole being 
carried to a depth of 3150 ft. and 
12'4-in. hole to 3900 feet. At the 
present time the well in the San Joa- 
quin Valley is drilling below 4000 ft. 
and is being drilled with a 9-in. O. D. 
turbo drill. 

The general construction of this 
turbo drill is indicated by the accom- 
panying sketch. The 9-in. O. D. size 
shown in the illustrations is 27 ft. in 
length and, as can be seen, resembles a 
drill collar in appearance. It consists of 
20 stages and each stage is rated at 3 
hp. with a 9-lb. pressure drop. The 
turbine design is the Jonval axial flow 
type. The turbine shaft is approxi- 
mately one-half the diameter of the 
hollow bit shaft, which is equipped 
with two thrust bearings that have re- 
versible duplex races. The turbine unit 
is mud-lubricated throughout, no oil 
or grease being used in the whole as- 
sembly. 

The Jonval axial flow type turbine is 
a reaction turbine in which fluid is 
under pressure at the runner, the 
energy being derived by diverting the 
path of the fluid in passing through 
the runner. The fluid enters the tur- 





General construction of the turbo 
drill is shown in this sketch 
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bine between fixed guide blades, pass- 
ing spirally through the passages and 
discharging in a direction parallel to 
the turbine shaft. 


The runners (impellers) have the 
angle of the blades selected to give 
the desired speed. The stationary 
guides direct the flow to the normal 
direction after the fluid has actuated 
the runners of each stage. The 9-in. 
turbine is designed for a speed of 600 
r.p.m. but a speed of 1200 r.p.m. has 
been used with a 5-in. turbine driv- 
ing an 8-in. bit. The peripheral speed 
of the bit is the governing factor and 
at the present time this speed is not 
allowed to exceed 3000 ft. per minute. 

When an 18-in. bit is turning at 600 
r.p.m. the peripheral speed is 2830 ft. 
per min. and this seems to be about 
the fastest desirable with the bit de- 
signs now available. Bits of various 
types and makes have been used in the 
well now drilling. The weight carried 
on the bit being rotated at 600 r.p.m. 
has ranged from 1! to 4 points, ac- 
cording to the formation being drilled. 
Hole-making speed naturally varies 
with the formation being penetrated 
but the advantage of the high speed 
obtainable with the turbo drill is obvi- 
ous. 

Conventional rotary drilling equip- 
ment is being used throughout on the 
present drilling operation. The drill 
pipe is S-in. full hole and the kelly has 
a 3-in. bore. The swivel is the two-hose 
type and 2'-in. hose is used. Mud 
fluid is provided by two 16'%4-in. by 
73/,-in. by 20-in. pumps at a rate of 
700 to 800 gal. per minute. On the 
first well the fluid pressure never ex- 
ceeded 515 lb. per sq. in. and to the 
present time the pressure used in the 
well now drilling has not exceeded 650 
lb. per sq. inch. The fluid velocity has 
not been allowed to exceed 20 ft. per 
second at any place in the system. 

The heaviest mud used has been 80 
lb. per cu. foot. That used in the first 
well averaged 78 Ib. in weight and 40 
seconds viscosity. In the well now drill- 
ing the mud ranges from 72 to 74 lb. 
per cu. ft. and has a viscosity of 24 
seconds. The mud is kept in condition 
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A rock bit made-up on the turbo drill 
ready to run in the well now drilling 
near Ten Section field, California 
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at all times and the returns pass over 
two vibrating screens. 

The turbo rotating unit at the bot- 
tom of the hole is constructed with a 
pawl and at times during drilling the 
rotary table will have a backward 
drift. This indicates resistance to cut- 
ting by the bit and helps to indicate 
performance. The action of the rotary 
table, therefore, can be used in con- 
junction with the weight indicator to 
obtain effective drilling control. When 
the bit “hangs-up” the table spins 
backward. 

While running in the hole or at any 
other time when it may be desirable, 
the bit can be turned by rotating the 
table as in ordinary rotary drilling 
operations, as the bit will rotate only 
forward. There is no danger of un- 
screwing as the rotation of the pipe in 


: 
a H 


reverse direction originates at the bot. 
tom and tends to tighten the joints in 
the same manner as normal rotation 
from the top. 

Use of the turbo drill does not elim. 
inate any of the equipment used in 
conventional drilling operations but it 
does offer advantages that are clearly 
evident. It prolongs the life of the drill 
pipe and eliminates the hazard of twist. 
offs. Higher and higher rotating speed 
has been an obvious objective of many 
operators during the last year and the 
turbo drill can certainly provide the 
highest speed desired or that can be 
used with present bit design. How 
much rotating speed will be increased 
cannot be foretold but improvement in 
bit design to permit faster rotation 
may introduce speeds that are perhaps 


hard to conceive at the present time. 
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View of the new high-pressure cementing pump 


High-Pressure Pump Designed for 
Cementing Operations 





Its strength, power, and portability make it adaptable to any 


NPRECEDENTED increases in 

operating pressures during the 
last three years resulting from the de- 
velopment of deeper fields having cor- 
respondingly higher pressures, also a 
steady trend in the industry toward 
use of power other than steam, have 
caused an insistent demand for power- 
driven pumping equipment adapted to 
oil-well cementing, high-pressure cir- 
culating, well-killing, and portable ro- 
tary-drilling operations. Pressures re- 
quired greatly exceed the capabilities 
of any portable pump previously 
used. New types of cementing opera- 
tions such as the squeeze job, with 
their attendant high pressures and use 
where steam is not available, have had 
a major share in the development of 
entirely new specialized pumping ma- 
chinery. 

Realizing the great need for readily 
portable, heavy-duty, high-pressure 
pumps, the Halliburton Oil Well Ce- 
menting Company set to work to de- 
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high-pressure service 


By WILLIAM D. OWSLEY 





sign and develop such equipment. Af- 
ter some 14 months of preliminary de- 
sign and experimentation the finally 
accepted and proven design has been 
placed on a high production schedule 
in order to meet the demand in high- 
pressure areas as quickly as possible. 

The new pump is duplex, double 
acting, and has a 10-in. stroke. The 
maximum piston size is five in., but 
for general use the pump is equipped 
with 4'4-in. pistons. As designed, the 
pump has a working pressure of 4500 
lb. per sq. in. when equipped with 
5-in. pistons and 6000 lb. with 414-in. 
pistons. When truck-mounted and 
driven by a 110-hp. gasoline engine 
through transmission and power-take- 
off the volumetric capacity ranges 
from 360 bbl. per hour at 100 r.p.m. 
to 44 bbl. per hour at 6000 Ib., using 
4'4-in. pistons. The weight of the 
pump ready for installation is 4350 
lb., which includes valves, pistons, 
rods, and crankcase oil. 


In appearance and the general ar- 
rangement of its parts, the pump is a 
departure from formerly accepted 
ideas for this type of machine. It is of 
vertical construction, resembling ma- 
rine practice, the fluid end being 
placed above the power end, which 
was designed to mount within a space 
of 30 to 37 inches. Such arrangement 
permits mounting the pump between 
the side channels of a truck chassis, 
resulting in several distinct advan- 
tages, such as: low center of gravity, 
localizing of weight between sides of 
chassis, reduction of required mount- 
ing space on truck bed, and greater 
accessibility of power-take-off shaft. 
Setting the pump with the line of the 
crankshaft across the truck chassis 
places the inertia loads of the heavy 
rotating parts vertical to the springs, 
resulting in almost vibrationless opera- 
tion, an important feature when fluid 
is being measured from the truck tank. 
Another advantage that resulted was 
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che elimination of all but one exposed 
shaft, this being the shaft from power- 
take-off to pump crankcase. 

The power end is a completely en- 
closed unit in which the crankshaft, 
carrying in its center the ring gear 
for the double-enveloping worm gear 
drive, is mounted on spherical roller 
bearings, the worm being slung below 
the crank in an oil bath. Thrust from 
the worm is taken on angular-contact 
ball bearings and the opposite end is 
supported on straight roller bearings 
floated to allow for expansion. The 
crankshaft was made hollow to re- 
duce weight as well as to enable thor- 
ough heat-treating of the metal sec- 
tion. The connecting rods utilize steel- 
backed cadmium-nickel bearings on 
the crank throws and Oilite bronze 
bushings on the pin end at the cross- 
head. The crossheads are equipped with 
bronze shoes running on split cylin- 
drical crosshead guides and are made 
fully adjustable for wear. 

As the fluid end was intended prin- 
cipally to handle heavy, viscous fluids 
under high pressure, every effort was 
made to eliminate the difficulties that 
have been encountered with other 
pumps when subjected to this type of 


service. With these things in mind the 
designers made fluid passages large and 
reduced the number of bends to a 
minimum. Large valve area was pro- 
vided throughout the pump, the suc- 
tion connections being directly be- 
neath the valve seats. The fluid end is 
made in two sections held together by 
six large tie rods, thus exposing the 
liner walls except where connection 
is made at each end. Liners are 
threaded into the lower half of the 
fluid end, seating there on a beveled 
surface sealed with a lead ring. The 
upper end of the liner floats in the 
top half of the fluid end, being sealed- 
off there with a V-type packing gland. 
As the liner walls are exposed, there 
is no possibility for cement to accu- 
mulate around them and harden in 
place, rendering removal from the 
pump difficult; rather they may be in- 
stalled or removed by use of chain 
tongs after the cylinder heads are re- 
moved. Individual valve pots are pro- 
vided, and their covers are secured by 
four studs each. 

Cast alloy steel of the chrome- 
nickel-molybdenum type is used 
throughout the pump. All parts in- 
cluding the crankshaft and connecting 
rods are cast and heat-treated. The 


highly stressed working parts receive 
heat treatment that results in 4 yield 
point of 118,000 Ib. per sq. in, and 
other parts, such as the base sections 
and fluid ends, are normalized and 
drawn to give 80,000-lb. per sq. in 
yield point. All studs and bolting = 
made of heat-treated SAE 4140 steg| 
having 109,000-Ib. per sq. in. yield 
point. 

Use of a double-enveloping worm 
gear of the cone type in a ratio of 
181% to one permitted elimination of 
a jackshaft, and at the same time pro- 
duced a very strong assembly by vir- 
tue of surface contact across four 
teeth constantly in mesh. The worm js 
made of heat-treated hardened steel 
and the gear is a special extra-strong 
gear bronze. Gears of this type will 
transmit loads of large hp. and torque 
and may be mounted in much smaller 
housings than single-enveloping worms 
or herringbone gears. 


Although the design and qualifica- 
tions of this pump are not such as to 
render it applicable for general pump- 
ing operations, they are highly desir- 
able in pumps used for specialized 
service such as oil-well cementing and 
portable rotary drilling. 








Removing Excessive Moisture and 


Production Water From Gas 


N one of its leases in Okfuskee 

County, Oklahoma, Ohio Oil 
Company uses two simple devices to 
remove excessive moisture from the 
gas before it enters the pipe line. One 
branch of the modified Christmas tree 
used on the string of tubing in the well 
is connected by 2-in. pipe to a vertical 
separating column. This column is 
made of 20-in. pipe, and a single baffle 
is inserted at about two-thirds its 
height, below which the gas enters. 
Water separated from the flowing gas 
falls to the base and flows through a 
second 2-in. line to a horizontal reser- 
voir near the column. This reservoir is 
blown by the line walker as frequently 
as necessary. Gas free of water leaves 
the top of the column through a riser 
that connects to the flow line just be- 
fore the gas is heated for transporta- 
tion. To prevent distortion of the pip- 
ing by contraction and expansion or 
change in the setting of the column, 
double swings are placed in the piping 
between the well and the column and 
between the column and the flow line. 
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Ohio Oil Company's No. 2 Mary E. 
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Clark, Okfuskee County, Oklahoma. 
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Arrangement shows how water is removed from the gas 
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An evaporation pit near the blow-down 
outlet of the reservoir prevents spread- 
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ing of the salt water to adjacent farm 
lands. 
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Method for Calculating Oil 
Evaporation Losses 





Gauging the oil at beginning and end of test, using change in 
specific gravity as index of evaporation, and correlating the 
change in vapor pressure of liquid with evaporation loss 
are the methods commonly employed—the last is 


here discussed in detail 





PART 1 


By WALTER F. ROGERS 
Houston Chemical Laboratory, 


Gulf Oil Corporation, Gulf Production Division 


T is generally known that the 

evaporation loss of crude oil from 
storage tanks can be determined in sev- 
eral ways. The first and most common 
method is that of gauging the oil at the 
beginning and end of the test. A sec- 
ond method is to use the change in the 
specific gravity of the oil as the index 
of evaporation. A third way is to de- 
termine the change in the vapor pres- 
sure of the liquid and correlate this 
measurement with the evaporation loss. 


Determining the evaporation loss by 
gauging is applicable only to oil in 
storage. This method would seem to be 
simple yet accurate, as it seemingly re- 
quires a minimum of data, all easily 
obtained. These data are: the gauge of 
the oil at the beginning and the end 
of the test, the corresponding oil tem- 
peratures, the specific gravity of the 
oil, and the tank table. These data, 
however, are not always so easy to ob- 
tain correctly. It is a relatively simple 
matter to gauge the oil volume of an 
80,000-bbl. tank to % in. or 20 bar- 
rels, It is also easy to measure the spe- 
cific gravity of the oil. On the other 
hand, the average temperature of the 
oil body is not so easy to measure. In 
addition, the tank may leak sufficiently 
for the unknown leakage loss to be as 
great as or greater than the evaporation 
loss. These difficulties frequently lead 
to erroneous results. To show the difh- 
culties of this type of measurement, 
typical losses of crudes as measured by 
the method of gauging are given in 
Table 1. These are from two tests run 
in aluminum-painted 80,000-bbl. tanks 
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at locations 500 miles apart. The oils 
were entirely different and the gauging 
and temperature measurements were 
made by different though competent 
gaugers. The data show that the losses 
were so erratic that little dependence 
can be placed on the final values. 

The method of determining the 
evaporation loss of an oil by following 
the change in the specific gravity has 
advantages over the gauging method. 
It can be used either for oil in storage 
or in transit, the only requirement be- 
ing that no contamination with other 
liquids occur. Losses of oil from the 
tank or line do not affect the measure- 
ment, nor is it mecessary to measure 
the average temperature of the mass 
of the oil. It is necessary to obtain a 
true sample of the oil at the beginning 


and completion of the test. From the 
original sample, data are obtained 
showing the change in specific gravity 
with evaporation loss. The specific 
gravity of the final sample is then 
compared with the standard gravity- 
loss curve to determine the oil loss. 
The method using the change in the 
vapor pressure of the liquid has been 
shown by Chenicek’ and Whitman to 
be excellent for gasoline. The vapor 
pressure of gasoline when plotted on 
semi-log paper against the percent dis- 
tilled is a straight line. For crude oils 
the similar vapor-pressure curve is not 
a straight line because of the great dif- 
ference in the vapor pressures of the 





1G. W. Chenicek and W. G. Whitman, De- 
termination of Evaporation Loss. P. 78, Oil and 
Gas Journal, November 13, 1930. 

















TABLE | 
Oil Evaporation Loss by Gauging Method 
TANK A i “TANK B 
80,000-Bbl. Tank 80,000-Bbl. Tank 
Painted Aluminum Painted Aluminum 
Storage Gauged Loss Storage Gauged Loss 
___ (Days) | (Bbl.) (Days) ; (Bbl.) 
55 10 101 240 
83 22 gain 139 377 
111 120 176 497 
139 203 234 460 
168 62 271 437 
197 9 289 314 
225 38 
253 91 
282 31 
310 38 
338 4 gain 
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hydrocarbons present. This does not 
prevent the use of the method for oils 
but does make its use less satisfactory 
than for gasoline. 


For oils in transportation the use of 
either the specific gravity or the vapor- 
pressure method is open to serious er- 
rors. This is due to the almost unavoid- 
able contamination of the oil under 
test. Even if the oil block is pumped 
through the line between scrapers a 
certain amount of mixing occurs in 
each tank in which it is placed during 
transportation. Pipe-line tanks carry 
anywhere from a few inches to several 
feet of B. S. & W. plus residual oil. If 
a block of 80,000 bbl. of oil is passed 
through five different tanks en route 
over the test distance and each tank 
has four ft. of oil and B. S. & W. then 
possible contamination with a total of 
20 ft. of oil and B. S. & W. or a 
total of 40,000 bbl. of mixture is pos- 
sible. Even if only a small amount of 
contamination is obtained the effect 
on a small actual evaporation loss may 
be several times the value of the loss. 

As the possible errors in making 
evaporation tests are so large it was 
decided to develop a method whereby 
these losses could be determined with 
enough accuracy to show the general 
trend of the values. To offset its devia- 
tion from precise results it offers speed 
in computing the losses. In addition to 
speed and a precision probably closer 
than most gauging tests it offers the 
possibility of calculating readily the 
losses of a wide variety of crudes under 
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Fig. 2. Tank vapor temperatures 
3 ft. below roof 
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different conditions of storage, all of 
which could never be tested in the 


field. 


Theory of Evaporation Loss From 


Closed Tanks 


The evaporation of oil from closed 
tanks is dependent entirely upon tem- 
perature changes of the oil and vapors 
in the tank. Without these tempera- 
ture changes the oil would develop in 
the vapors its equilibrium pressure and 
as no windage effects would be pres- 
ent to dissipate the hydrocarbon vapors 
no loss would occur from the tank so 
long as the vapor pressure of the oil 
was below atmospheric pressure. 

Temperature changes occur not only 


Fig. |. Tank vapor temperatures 
3 in. below roof 
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daily but often several times hourly 
and these cause corresponding changes 
in the vapor pressure of the oil and 
the volume of the vapors. The change 
in volume of the vapors in equilibriym 
with oil in a closed tank is expressed 
by the differential equation: 


dV dV 
AY = (s. ) dt + ( i) dp where, 


dV =the change in volume of 

( dt ) » the vapors for each degree rise 

in temperature when the sys- 

tem is under constant pres- 

sure. As the change in volume 

of an ideal gas with tempera- 

ture is proportional to the 

change in the absolute tem- 
perature the expression 


(= ). dt can be changed to 


degrees Kelvin: 
(2) env i ae 
7 
t, = the minimum daily temperature 
in deg. fahr. 
= the maximum daily temperature 
in deg. fahr. 
V = the vapor volume in cu. ft. 
= the change in volume of 
(5): the vapors caused by the 
change in the vapor pressure 
of the oil with temperature. 
In this the vapor temperature 
remains constant. The change 
in volume of an ideal gas is 
directly proportional to the 
change in the absolute pres- 
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sure. With the vapors in equi- 
librium under atmospheric 
pressure of 760 mm. Hg an in- 
crease in vapor pressure of one 
mm. Hg will at equilibrium 
increase the volume of the 


vapors by . The value 


- ) becomes — = where, 

dp 760 

V = the volume of the vapor space in 
cu. ft. 


dp=the change in vapor pressure of 
the oil in millimeters of mercury. 
The total volume of gas breathed 
from a storage tank is for a day 
of one breathing cycle: 


460 + t, 

AV (cu. ft.) = — = 
(cu. ft.) (vx iets) 
dp 


760 


The total amount of gasoline 
breathed from the tank depends upon 
the concentration of gasoline present 
in the vapors. If this quantity is ex- 
pressed by the term gal. per M. (gal- 
lons per thousand) the total amount of 
gasoline in bbl. breathed from the tank 
in one year becomes: 


ane + V 


Gal. gasoline lost per year = 


460 +t, vdp 
V none Bae Yah. — 
( X460 bt, ) | se 
gal. per M. X 365 
1000 


This expression holds only for the 
following circumstances: 





(1) That the minor daily tempera- 
ture cycles occurring at short intervals 
are negligible in comparison with the 
daily maximum and minimum changes. 
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(2) That the measured average an- 
nual maximum and minimum tem- 
peratures closely approximate the 
actual daily maximum and minimum 
temperatures for the location for which 
the calculation is used. 

(3) That the oil surface is kept at 
the same temperature as the vapors 
and that convection currents continu- 
ally supply fresh oil to this surface so 
the gasoline content of the oil surface 
is not appreciably diminished. 

(4) That equilibrium conditions 
exist at all times between the oil and 
the vapors. 

It is obvious that condition (4) is 
not always true. If the vapor space of 
the tank is small then quite possibly 
the vapors are saturated with hydro- 
carbons in spite of the daily breathing 
that occurs. When the surface of the 
oil is appreciably below the tank roof 
then the oil vapor pressure cannot 
come into equilibrium with the gas 
vapor during the periods between the 
breathing of air. This is due to the 
slowness of diffusion of the hydrocar- 
bon vapors throughout the vapor 
space even though aided by convection 
currents. 

The general relationship that ex- 
presses the diffusion of gas from a con- 
centrated to more dilute value of vapor 
pressure may be expressed by the rela- 
tion, 


de 
a —kc where, 
de 
= the rate of change of the con- 
dh 


centration of hyrocarbon 
vapors with distance from the 
oil surface. 


Fig. 3. Tank vapor temperatures 
6 ft. below roof 
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c = the actual concentration of hy- 
drocarbon vapors at any point. 
k= a constant. 

The minus sign means the concentra- 
tion decreases with distance from the 
oil surface. 

Now let C, = the concentration of 
vapors at the oil surface where h, = 
0. This will be 1 or complete equi- 
librium. Also let 

C, = the concentration of vapor at 
any distance h, from the oil surface. 
This value approximates .95 or 95 
percent equilibrium at a distance 
dh = 1 ft. from the oil surface for 
the time in which the vapors have to 
approach equilibrium. 


Integrating the equation we have 


C, de h, 
—=—k dh = Log C, — 

C. ; hy 
Log C, = —k (h, —h,) => —kAh 


Now letting C, = .95,C, = 1.0 and 


Ah= 1 ft. 
sag G — leg 


—_k= an 

t= IG? 
1 

x= 103 


Now using k= .105 the value of 
equilibrium constant for different 
distances of the oil from the tank 
roof becomes: 


Height 
(Ft. from Average C 
oil to tank for Vapor 
roof ) Log C, C, Space 
0 0 1 1 
1 — .051 I? 975 
5 — .255 Be .88 
10 — .510 .60 78 
15 — .765 46 .68 
20 — 1.02 36 .60 
25 — 1.275 .28 a 
30 — 1.53 22 .47 


In addition to showing the value C,, 
which is the equilibrium concentration 
immediately under the roof of the 
tank, the table gives the average equi- 
librium concentration C of the gaso- 
line vapors in the total vapor space. 
This is calculated from the relation- 
ship: 

Log C, + LogC, Log C, 
a a 

This value C is the fraction of equi- 
librium that the hydrocarbon vapors 
are able to obtain by virtue of insuf- 


Log C = 


4l 
































ficient time to obtain complete equi- 
librium between periods of breathing. 
The correction factor C is used to 
modify both the daily vapor pressure 
variation (dp) in affecting volume 
changes as well as modifying the con- 
centration of hydrocarbon vapors in 
determining the gal. per M. 


Three recording thermometers were 
mounted in the vapor space of an 80,- 
000-bbl. aluminum-painted tank. The 
tank cone was 7 ft. in height. The 
oil level was one ft. below the eaves 
or 814 ft. from the top of the cone. 
The thermometer bulbs were placed 4 
in., 3 ft., and 6 ft. below the tank 


TABLE 2 cone. It will be noted that for Saty:. 
; ’ day and Sunday, July 19th and 
__Daily Temperature Range of Vapor Space of Oil Storage Tank 1930, the 4-in. vapor aan 
oa ry ee reached a maximum of 145-150 deg. 
li a ie n° iaiaill sini - Temperature Range (deg. fahr.) a, but fluctuated widely at half 
Month High ite Diff. our intervals. The vapors at the 3-f¢ 
January veneer — $0.3. 472.6 32.7. level failed by some 10 deg. to reach 
February el 77.3 47.4 29.9 the same maximum temperatures but 
March... s—iwrs—C me .. 223 46.0 27.3 were not subject to as violent changes, 
April I — 80.3 56.3 24.0 The vapors at the 6-ft. depth were 
May eG 93.5 60.3 33.2 similar to those at the 3-ft. depth in 
June 105.5 70.7 34.8 that the minor temperature variations 
July 334-9 80.7 33.5 were not noticeable. It is to be noted 
August 111.8 77.5 34.3 that the two breathing cycles present 
September 111.8 76.5 25.3 on Sunday afternoon were effective to 
October _ 92.0 62.6 29.5 the 6-ft. depth. 
November coin . EO 54.8 ee The average temperatures given in 
December —.-_________.. 74.2 49.3 24.9 Table 2 for the period of a year were 
— = = temperatures measured 3 in. below the 
Average... 90.9 60.8 30.1 roof but at the side of the tank and 


were only one ft. above the oil surface, 
Thus these temperatures are thought to 
be nearer true average values for the 
oil vapors than temperatures measured 
just below the cone of the tank, 
B. Daily temperature cycle of oil sur- 
face. 
At the same time the data of Figs. 
1, 2, and 3 were taken the bulb of a 








The relationship for evaporation loss 











now becomes: 
Gal. gasoline lost per year = TABLE 3 
460 +t VdpC Oil and Vapor Daily Temperature Cycle 
( Vx 460-4 ~s ) —V+ ec | (Temperatures—Deg. Fahr.} 
aa M. X 365C Shell Roof 
er = a Color Color Tuesday Wednesday Thursday 
1000 . Hi. Low Diff. Hi. Low Diff. Hi. Low Diff. 
: Aluminum Aluminum Vapors 88 66 19 89 63 26 90 60 30 
Determination of Equation Values Oi 88 72 16 94 #70 24 «92 71 21 
from Field Studies 7 . : Friday a Saturday - Sunday _ 
A. Daily temperature cycle of tank ee 
Aluminum Aluminum Vapors 110 65 45 98 63 35 106 60 46 
vapors. ; Oil 108 72 36 100 70 30 108 70° 38 
Data have been obtained for tanks 











of different color schemes showing the 
annual temperature cycles for Texas. 
The data were obtained by placing re- 
cording thermometers on tanks, the 
mercury bulbs being 3 in. below the 
tank deck and near the side of the 
tank. The position of the thermometer 
bulb was one ft. above the oil level. 
The data for an aluminum painted 
tank are given in Table 2. These show 
maximum average summer tempera- 
tures as high as 114.2 deg. fahr. for 
the month of July and as low as 46 
deg. fahr. for March. The average an- 
nual maximum temperature was 90.9 
deg. fahr., the minimum was 60.8 deg. 
fahrenheit. 





Figs. 1, 2, and 3 present interesting 
and important relationships for the 
change in temperature of tank vapors. 
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Fig. 4. Oil surface temperatures 
8!/, ft. below roof 
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ing thermometer was placed 
— in the top inch of the oil. 
This oil surface was 8 YY, ft. below the 
tank roof. The data are shown in Fig. 
4, It will be noted again that the tem- 
perature of the oil surface tends to 
follow the vapor temperatures but falls 
below the maximum values obtained 
just under the tank cone. 


In order to measure more nearly ac- 
curately the skin oil surface tempera- 
ture maximum and minimum ther- 
mometers were floated in the top % in. 
of the oil. The data obtained, together 
with vapor temperatures one ft. above 
the oil, are given in Table 3. It will be 
noted that the two phases approxi- 
mately follow the same temperature 
cycle. It is important that, although 
the vapor space temperature range was 
greater than for the oil, the oil mini- 
mum temperature was higher than the 
vapor space minimum temperature. 
This tends to offset the lower vapor 
loss that would normally result from 
the smaller daily oil temperature range. 
C. Volume of tank vapor space. 

The most popular size oil storage 
tank is of 80,000-bbl. capacity. In 
these calculations it is assumed the oil 
is stored within one ft. of the eaves of 


the tank. The tank dimensions are: 

Height = 41 ft. 10 in. 

Diameter = 117 ft. 

Cone height = 7 ft. 6 in. 

The volume of the cone is 4 7 r*h 

VY, 3.14 (58.5)? 7.5 = 24,900 cu. ft. 

The volume of one ft. of the tank is 

3.14 (58.5)? 1 = 10,700 cu. ft. 

Total volume = 35,600 cu. ft. 

D. Vapor-pressure curves for crude 
ails. 

Fig. 5 shows the vapor-pressure 
curves of a West Texas crude oil under 
varying conditions. Curve A is the 
vapor pressure of the oil as sampled in 
the pipe-line tank immediately after 
receipt from the field. The irregular 


the effect of the tight stock tanks that 
are used to store this oil. Curve B is 
the vapor-pressure curve after 0.07 
percent of the crude has been weath- 
ered. This small percentage of material 
is evidently all or almost all of the 
lighter-than-gasoline constituents. 
Curve B is what might be called a nor- 
mal type vapor-pressure curve. Curve 
C is the same crude after evaporating 
a total of 0.15 percent or an additional 
amount of 0.08 percent from the con- 
dition shown by curve B. It is of inter- 
est to note that the dp for these three 
vapor-pressure curves for the average 
annual maximum and minimum tem- 
peratures are nearly the same. The data 
are: 





Vapor Pressure 


Curve 90.9 deg. fahr. (Mm. Hg) 
A 660 
B 375 
es 315 





TABLE 4 


Vapor Pressure Difference 
60.8 deg. fahr. (Mm. Hg) (dp) (Mm. Hg.) 
525 135 
250 125 
190 125 








shape of the curve and its high vapor- 
pressure values are due to residual 
methane, ethane, etc. This curve shows 
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The vapor-pressure curves B and C 
of this crude may be considered the 
typical curves as curve A is too easily 
reduced to B or C by slight losses. 

E. Gasoline content of vapors. 


The casinghead gasoline content of 
the tank vapors may either be deter- 
mined directly or calculated from the 
Vvapor-pressure curves. 


If obtained directly the procedure is 
to pump vapors from the tank through 
a charcoal tube. The condensate in the 
charcoal is then distilled from the 
charcoal in the laboratory and mea- 
sured, 


If the gasoline content is based on 
the vapor-pressure curves care must be 
taken as to the curve used. In this re- 
spect the use of curve A would lead to 
entirely erroneous values. The values 
should be taken from curves such as B 
or C. If the data are taken from Curve 
B then for 1000 cu. ft. of vapors the 
gasoline fraction vapor pressure would 
be at the average temperature of 
ae Ss = 75.8 deg. fahr. = 300 
mm. Hg. Then with a volume for pen- 
tane of 27.6 cu. ft. per gal. the gal. per 
M. of pentane in the vapors at equi- 
librium are 


300 X 1000 | 
760 X 27.6 wines 

(Epiror’s Nore: This article will 
be concluded in the July 15th issue.) 
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Fig. 5. Effect of evaporation loss on 
vapor pressure of crude oil 
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Pipe LineSuspension Bridge 


Over Wild Arizona Stream 





HEN the El Paso Natural Gas 
Company, El Paso, Texas, was 
constructing a natural gas pipe line in 
the Southwest, just outside the town of 
Benson, Arizona, a small stream had to 
be crossed. Ordinarily such a stream 
would have presented no problems and 
the pipe line would have been laid on 
the stream bed. This stream, however, 
goes on a rampage at certain seasons of 
the year and assumes such proportions 
as to sweep everything in its path. The 
presence of this danger caused the com- 
pany to carry the pipe line across the 
river by means of a suspension bridge. 
On each bank of the stream, directly 


a oo ot’ i } 
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A cable from the opposite shore was 
used to help pull the welded pipe out 
from each platform as men steered it 
through the saddles. Horizontal guy 
wires kept the saddles from moving too 
far out of position, so the pipe could 
slide through them. 

The welding on the platforms was 
done by two operators as follows: One 
operator welded from top to bottom on 
the right side of a joint, while the other 
welded from the middle to the bottom 
and from the top to the middle on the 
left side. The average time per com- 


pleted weld was ten minutes. 








opposite and 1000 ft. apart, was con- 
structed a steel tower 85 ft. high. Each 


tower was mounted on a cement foun- 
dation. Behind each tower temporary 


platforms were constructed and the 
sections of pipe for welding were 
hoisted to the platforms. Welders and 
helpers, riggers, and supervisors worked 
on the platform, Lindewelding the pipe 
and pushing it out on the suspended 
pipe saddles. The pipe was welded and 
fed out as follows: 250 ft. from one 
side, then 500 ft. from the other side, 


and finally 250 ft. from the first side. 
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Above—This view taken from one of 
the towers shows men steering the 
pipe in the saddles as it is being 
hauled out by a cable. A tie-in weld 
in the center of the span com- 
pleted the job 


Left—Showing the design of the 
structural steel work and the method 
used for securely guying the saddles. 


Below—Pipe sections were hoisted to 
platforms at each end of the bridge, 
welded, then fed out 
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Fig. |. Dynamometer installation 





found the information afforded by the 
instrument so important in maintain- 
ing proper operation of wells that use 
of the instrument is a routine matter. 


PLACE OF THE DYNAMOMETER 
IN THE TEST PROGRAM 


Throughout the productive life of 
any oil well, it is desirable that up-to- 
date information be available on: (1) 
well performance; and, (2) equip- 
ment performance. By the former is 
meant “those sub-surface character- 
istics ... which are divorced from any 
consideration of the method by which 
the oil is brought to the surface” 
Equipment performance refers to the 
characteristics of the particular instal- 
lation used for lifting the fluid. In rod- 
operated pumping wells, both of these 
performances may be computed di- 
rectly from data obtained by the in- 
struments especially built for the pur- 

se”: 

1. Sub-surface pressure recorder or 
fluid-level recorder: Well performance: 
datum pressure productivity index, po- 
tential, etc. 

2. Polished-rod dynamometer: Sur- 
face equipment performance: loads, 
torque, efficiencies, etc. 


Practical Dynamometer Tests * 


PART 1 


By H. N. MARSH* and E. V. WATTS* 


ABSTRACT 


HOUGH dynamometers have 

been used for a number of years 
and excellent papers have been pub- 
lished on special applications, little has 
been published concerning everyday 
uses and value. This paper is of text- 
book nature—showing the place of the 
dynamometer in well-testing problems, 
listing the principal types, presenting 
data on the accuracy of the hydraulic 
type, outlining uses of dynamometer 
data, and describing field and office 
procedure. Examples are included, and 
beneficial results cited. 


INTRODUCTION 


Recording dynamometers were first 
used for testing the performance of 
rod-operated pumping oil wells in 
1923; and, although the instruments 
have been generally so used since 1929, 
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EDITOR’S NOTE: 

Because it is a valuable 
reference on the practical as- 
pects of dynamometer tests 
and their application in rou- 
tine producing operations for 
determining the performance 
of rod-operated pumping 
wells, this paper, presented 
at the Mid-Year Meeting of 
the A.P.I., Wichita, Kansas, 
will be published in full, in 
two parts. Part two will ap- 
pear in the July 15th issue. 











little has been published on the practi- 
cal aspects of such tests. Excellent 
papers have been written on special ap- 
plications of dynamometers, so that 
the impression may have been created 
that they are primarily for occasional 
use by the research worker. On the 
other hand, some companies have 


3. Pump dynagraph}: Sub-surface 
equipment performance: plunger 
stroke, conditions at pump, etc. 

Regardless of the desirability of such 
comprehensive information, the time 
required to run all three types of in- 
struments makes costs seriously objec- 
tionable. It is ordinarily necessary to 
limit the test program to the procure- 
ment of data which are readily obtain- 
able and most essential to a study of the 
individual well. If maximum produc- 
tion efficiency is to be secured, then 
some knowledge must be available on 





+The words ‘‘dynamometer’’ and ‘‘dynagraph”’ 
are currently used interchangeably. Throughout 
this paper ‘‘dynamometer’’ will refer to the sur- 
face instrument; ‘‘dynagraph,’’ to the subsurface 
instrument. 
4B. P. Kantzer and E. G. Trostel, “Oil-Well 
Performance: A Discussion and Proposed Ter- 
minology,” Drilling and Production Practice, 
1937, 118. 


*Ned Clark, H. F. Dangberg, and P. L. Kar- 
tzke, “Understanding Pumping-Well Prob- 
lems,” Oil and Gas Journal. 36 (51) 35 
(1938). 
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surface conditions. Toward this end the 
dynamometer is indispensable. Equally 
important, however, is the fact that 
the dynamometer can be used to esti- 
mate the nature of sub-surface condi- 
tions by unique effects which may be 
observed as the polished rod. Three to 
five accurate and complete tests can 
be made easily in one day. Therefore, 
because it is the least expensive to run 
and because the data it provides are 
broadest in scope, the dynamometer is 
logically the key instrument in the 
testing program. 

Far from being a cure-all, the dyna- 
mometer does not give results which 
are always conclusive. Further tests 
with the other instruments are not to 
be discouraged. Such supplementary 
study may be centered on a problem 
well, or used as a periodic check on 
deductions from surface data. 


TYPES OF POLISHED-ROD 
DYNAMOMETERS 


The dynamometer is essentially a de- 
vice for determining the load on the 
polished rod as a function of polished- 
rod position. There are two general 
forms: (1) the strain gauge type, with 
several modifications; and, (2) the 
diaphragm hydraulic type. Although 
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the latter is the only one with which 
the authors have had much experience, 
most of the paper is equally applicable 
to both types. 
Diaphragm Hydraulic Type 

The diaphragm hydraulic type con- 
sists chiefly of two parts: the trans- 
former unit for converting the pol- 
ished-rod load into pressure, and the re- 
corder for registering this pressure. As 
shown in Figs. 1, 2, and 3, the trans- 
former unit is placed on top of the reg- 
ular polished-rod clamp. A second 
clamp, tightened above the unit, trans- 
mits the load through the unit to the 
hanger when the lower clamp is re- 
leased. The unit itself is composed of 
two beams pivoted at one end, with a 
diaphragm mechanism between them at 
the other end, whereby a constant por- 
tion of the instantaneous polished-rod 
load is converted into a pressure which 
may be transmitted to the recorder 
through a flexible hose. The recorder is 
essentially a steam-engine indicator, 
motion of the drum being obtained by 
clamping a chain to the walking beam 
near the center bearing. 


Accuracy of Hydraulic Dynamometer 


Intrinsically, the hydraulic dyna- 
mometer has an accuracy sufficient for 





Fig. 2. The transformer 
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all practical purposes. Friction in moy. 
ing parts is small, as shown by the fac 
that little hysteresis is observed in cali. 
brating even the weakest indicato, 
spring. In Fig. 4 points lie on a straight 
line within plus or minus one percent 
of the full-scale deflection. Inasmuck, 
as the load is applied perpendicularly 
to the diaphragm, this calibration js jn. 
dependent of the volume of fluid in 
the transformer, up to the point at 
which the diaphragm takes up its slack. 

Error in the recorder itself probably 
does not exceed two or three percent? 
at even the highest pumping speeds, 
inasmuch as this device is primarily de. 
signed for recording pressure variations 
in engines operating up to 350 revolu- 
tions per minute. It has been found, 
however, that the loads registered by 
the recorder lag behind the polished-rod 
load depending on the type of connect- 
ing hose used. The magnitude of the 
lag, of course, varies inversely as the 
speed of sound (pressure waves) 
through the water in the hose which, 
in turn, is a function of the material 
of which the hose is constructed. If a 
rubbed tube is used, this velocity is 
small—resulting in an appreciable lag. 
On the other hand, copper tubing gives 
good results, due to the fact that the 
speed of sound is approximately 3000 
ft. per second. If the tube is not more 
than 20 ft. long, then the lag is less 
than 1/150th of a second. However, 
the copper breaks easily unless pro- 
tected with welder’s rubber hose. Flex- 
ible steel tubing, which is generally 
used in preference, gives long life and 
equally satisfactory results. 


Conclusions concerning lag are based 
on tests in which the recorder was 
mounted directly upon the transformer 
and used on a well pounding fluid, 
thereby creating sharp impulses. Tubes 
of the various materials and of the 
same length that would be used to the 
normal location of the indicator were 
looped from the diaphragm to the indi- 
cator with valves arranged so that suc- 
cessive cycles could be recorded on the 
same card either directly to the indi- 
cator or through the various kinds of 
hose. Impulses traveling through the 
metal tubes arrived essentially at the 
same time as those traveling direct, 
while those traveling through rubber 
tube arrived appreciably later. 


Like any other instrument used for 
reasonably accurate measurements, the 
dynamometer must be handled intelli- 
gently. A few simple precautions, 


*J. A. Meyer, Power-Plant Testing, 2nd edn, 
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therefore, should be observed to elim- 
inate errors: 

1. The transformer must be nearly 
level to avoid eccentric loading. 

2. All air should be bled from the 
hose and diaphragm unit in order that 
the pressure impulses will not be cush- 
ioned. 

3. The unit should be filled with 
sufficient water to keep slack in the 
diaphragm. 

4. The bottom clamp should be 
completely free of the rod when re- 
leased, to prevent a portion of the load 
being shunted around the transformer. 
(A little gasoline and a few hammer 
blows usually eliminate sticking.) 

§. The point of attachment of the 
chain used to reciprocate the drum 
should be so selected that a card at 
least 3 in. long is obtained. Also, angles 
6, and 6, should be equal, as shown in 
Figs. 1, 2, and 3. If the recorder is 
placed so that the chain is vertical, this 
point will fall on a line joining the cen- 
ter bearing and the stirrup bearing. In 
case the beam has a horsehead and 
swings through an angle greater than 
about 30 deg., it is desirable that a 
miniature horsehead likewise be pro- 


vided for the chain. 
USES OF DYNAMOMETER DATA 


Before field procedure is discussed, it 
may be well to consider in more detail 
what can be learned from the dyna- 
mometer test. As has already been sug- 
gested, the information can be divided 
into two parts: (1) that which con- 
cerns the performance of equipment; 
and, (2) that which indicates sub-sur- 
face conditions by the effects observ- 
able at the polished rod. The first cate- 
gory includes what may be called for 
convenience “definite results,” as they 
are obtained through comparatively 
simple calculations—with little occa- 
sion for elaborate theory or difference 
of opinion. The second includes equally 
important items; but, as more judg- 
ment and experience are involved, they 
will be termed the “inferred results.” 


Definite Results 


The following can be readily com- 
puted from the data and, hence, con- 
stitute “definite results.” 

1. Maximum load, of obvious sig- 
nificance with respect to sucker rods 
and pumping machine. 

2. Range of load, of significance 
with respect to sucker-rod failures and 
beam failures. Second only in impor- 
tance to maximum load. 

3. Number of applications of load 
per cycle: Some cases of impact loads 
are so severe that there may be several 
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Fig. 3. The recorder 


peak loads comparable with the maxi- 
mum, so that for each cycle the rods 
and pumping machinery are subjected 
to several severe loads. 

4. Minimum load indicates whether 
increased speed would cause the beam 
to get ahead of its load. 

§. Horsepower at polished rod: 
With other readily-available data, this 
permits calculation of the two follow- 
ing quantities. 

6. Above-ground power efficiency, 
which is polished-rod horsepower di- 
vided by horsepower at prime mover. 

7. Below-ground power efficiency, 
which equals theoretical work of lift- 
ing fluid divided by dynamometer 
horsepower. 

8. Correct counterbalance, which is 
merely the height on the force scale to 
the center of gravity of the loop on the 
dynamometer card, and tells not only 
whether the counterbalance is correct 
but, if not, what is needed. 

9. Gear torque, which is of great 
importance in determining whether the 
gear is overloaded. 


Inferred Results 


Perhaps the main conclusion to be 
established concerning sub-surface con- 
ditions is the location of the fluid level. 
Should the fluid level be at the pump, 
it may be possible to improve the rig 
operation without loss of production.*® 
On the other hand, if the fluid level is 
above the pump, then it is desirable to 


determine the reason for this condition 
In general, high fluid can be attributed 
to one or more of three causes: (1) 
low volumetric efficiency of pump due 
to an ineffective gas anchor, large clear. 
ance space, poor valves, entrance losses 
or slippage; (2) tubing or shoe leaks. 
or, (3) good volumetric efficiency es 
insufhcient pump displacement. Which 
of these conditions exists can be infer. 
red from several sources of informa- 
tion: 
1. Dynamometer test: 
a. Shape of dynamometer card. 
b. Below- ground power effici. 
ency. 
2. Volumetric efficiency, estimated 
by any of several methods.®: © 7, 8 
3. Production data on well, gas-oil 
ratio, cut, etc. 
4. Production history of well. 
§. Previous experience: 
a. With similar wells. 


°H. N. Marsh, “High Volumetric Efficiency 
in Oil-Well Pumping and Its Practical Re- 
sults,” Proc. A.P.I. 12M (IV) 47 (Prod. Bull, 
No. 207) (1931). 

°C. J. Coberly, discussion of paper by H. N, 
Marsh, “High Volumetric Efficiency in Ojl- 
Well Pumping and Its Practical Results,” 
Proc. A.P.I. 12M (IV) 57 (Prod. Bull. No. 
207) ( 1931). 

"Robert William Rieniets, “Plunger Travel of 
Oil-Well Pumps,” Drilling and Production 
Practice, 1937, 159. 

‘Emory Kemler, discussion of a paper by W. E. 
Gilbert, “An Oil-Well Pump Dynagraph,” 
Drilling and Production Practice, 1936, 114. 
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_ Simple, but important prerequisites, govern the 
' selection of perfect pumping equipment. 
aS-0il These prerequisites are incorporated into the de- 
sign of Lufkin equipment and are familiar “ear 
marks” to the experienced engineer. They form 
the basis of comparison for all types of pumping 
equipment. 
a | As pioneers in the application of reduction gears 
Bull | to oil well pumping, the Lufkin Foundry & Ma- 
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a K N LUFKIN UNITS are manufactured in Lufkin, Texas, by the 
Lufkin Foundry & Machine Company. Branches in pri..cipal oil ¢ nter 
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b. With particular well, old tests, 
etc. 

c. With particular equipment in 
use, gas anchor, style of pump, 
etc. 

The analysis of the dynamometer 
card as one of the steps in estimating 
sub-surface conditions can be briefly 
described. The ideal card is rectangu- 
lar in shape, with a downstroke load 
equal to the weight of rods in oil, and 
an upstroke load equal to the down- 
stroke load plus the hydrostatic pres- 
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that the downtime will be as short a, 
possible, preferably not more than , 
minute or two. If no delay is experi. 
enced in making preparations, then nor. 
mal pumping conditions will be quickly 
resumed. As a check, however, cards 
should be taken on the recorder at in. 
tervals until there is substantially no 
change in their size and shape. When 
it is certain this condition has been 
reached, the test card may be taken, 
Several cycles should always be super. 
imposed and averaged on any one card, 





& 6t2r-— : 

P - Le 1 | | | | as rod loads sometimes change from 
sure of fluid acting on the gross § He TT a LT | a stroke to stroke, even though the oper. 
plunger area. For comparative purposes, 8 o| | _4 . 7 Sy ation is considered steady. This is espe 
it is essential that these loads be com- ye ito 2 cially true if the pump handles vary. 
puted and plotted on the cards actually Ee |__| | pewation oF expemmENTaL PONTS | ing quantities of gas. Data taken at 

. . ° > a” | | FROM THE LINE: LOAD#2iIOxDEFLECTION . : 
obtained by the instrument. In Fig. j G2 Bunsen si approximately the same time as the 
are illustrated the effects on this ideal 0 e  Gnitnn-som test card include power input, strokes 
card of rod and tubing stretch, me- Fig. 4 per minute, turns per minute of motor, 

TABLE | 
Showing Some of the Sub-surface Conditions which May Be Inferred from Surface Data 
Surface data: 
Dynamometer card taken at slow 
OO {Sea Fluid Pound Fluid Pound No Fluid Pound No Fluid Pound 
Indicated Indicated Indicated Indicated 
(Refer to Fig. 5) (Cards 8, 10, 12) (Cards 8, 10, 12) (Cards 7, 9, 11) (Cards 7, 9, 11) 


Dynamometer card taken at slow 


aint aries Similar to card 3 Similar to card 5 Similar to card 5 Similar to card 5 
or 4 or 6 
(Refer to Fig. 3) 
Volumetric efficiency................ Low Low High Low 
Below-ground efficiency................ Low Low High Low 
IN icies icicesieichinssnaneibeianistaindn Low High 
Oe ee er aiciasinciinaiiincisiniaie aa er es 
Daily production........................... Regular, moderate Irregular, slight Regular, slight naan. 
decline decline decline 

Probable sub-surface condition..... Fluid level atpump, Fluid level above Fluid level above Fluid level above 

displacement can pump due to inef- pump due to inade- pump due to tub- 

be reduced fective gas anchor quate displacement ing or shoe leak 




















chanical friction, free gas in the pump, 
high fluid level, and dynamic forces. 
Despite the fact that dynamic forces 
at ordinary pumping speeds may distort 
the card considerably® and obscure 
some of the other effects, fluid pound 
resulting from gas in the barrel is usu- 
ally quite evident. The absence of this 
pound, of course, suggests that the 
fluid level is above the pump, whereas 
its existence implies that either the well 
is pumped off or the gas anchor is not 
entirely effective. Cards taken at slow 
speed, to eliminate dynamic forces, are 
of further help in estimating which of 
these conditions exists—particularly in 
shallow wells with large plungers. 
Table 1 summarizes the analysis by 
which the dynamometer and other 
readily-available data can be used to 





*J. C. Slonneger, “Vibration Problems in Oil 
Wells,” Drilling and Production Practice, 
1937, 179. 
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isolate the most probable sub-surface 
condition without recourse to a sub- 
surface test. 


FIELD PROCEDURE 
In addition to the dynamometer it- 
self, the following equipment is neces- 
sary for the average test: 


Instrument Use 

1. Watt hour Power input to motor 
meter or Power output of engine* 
vacuum gauge 

2. Revolution Average speed of prime 
counter mover 

3. Tachometer _ Speed variation of prime 

mover 
1. Thermometer Temperature rise of motor 
5. Stopwatch Strokes per minute, turns 


per minute, etc. 
Stroke length, pulley 


sizes, etc. 


6. Flexible rule 


The routine of installing the equip- 
ment should be well planned in order 


*The torque-manifold depression characteris- 
tics can be obtained from the manufacturer of 
the engine. D. G. Kingman, ‘‘Application of 
Multi-cylinder Gas Engines,’’ Proc. A.P.I. 17M 
(IV) 14 (Prod. Bull, No, 217) (136). 


and revolutions per minute at various 
crank positions. This much of the test 
provides sufficient information to com- 
pute the definite results, but cards for 
other operating conditions are helpful 
in determining sub-surface conditions 
and methods for improving operation. 
For example, a card taken at very 
slow speed will be little affected by the 
forces of acceleration and fluid fric- 
tion. A sufficiently slow speed can be 
obtained on most rigs by shutting off 
the power and scribing the record just 
before the machinery comes to rest. As 
shown in Fig. 5, the comparison of the 
maximum and minimum loads on this 
record with the theoretical loads will 
indicate the presence of a high fluid 
level or excessive mechanical friction. 
Of course, these are compensating 
forces; and, in making the comparison, 
consideration must be given to other 
factors, such as the drift of the hole 
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and the possibility of excessive leakage 
in plunger and valves. 

Frequently a good estimate of the 
height of fluid above the pump can be 
obtained by shutting in the casinghead 
and taking cards while the gas pressure 
builds up. If the fluid level can be de- 
pressed to the oil intake, then the point 
at which the well starts to pump off 
is clearly shown on the record as the 
familiar fluid pound; therefore, it may 
be said that the head of fluid normally 
on the intake is equivalent to the rise 
in pressure observed at the casinghead. 

Finally, where equipment permits, it 
is desirable to take cards at various 
pumping speeds in order to predict the 
effect on rod loads of permanently in- 
creasing or decreasing the speed. 

Although a reference line is provided 
on all cards by taking a record with 
the indicator open to atmospheric pres- 
sure, it is necessary to make a correc- 
tion for the weight of the transformer 
and the static head of water in the con- 
necting hose. This is most easily done 
at the conclusion of the test by operat- 
ing the rig with the upper clamp re- 
leased and the lower clamp tightened. 
The so-called “zero line” obtained may 
then be measured off from the atmos- 
pheric line, and plotted on the other 
cards. 


FFICIENCY of operation of nat- 
ural gas transmission lines should 
be increased as the result of the devel- 
opment by the Bureau of Mines, De- 
partment of the Interior, of a dew- 
point apparatus suitable for use with 
natural gases under pressure. The tem- 
perature to which a gas may be cooled 
before water will begin to condense 
may be determined with this apparatus. 
This information is useful in the pre- 
vention of water condensation, which 
interferes with the flow of gas in the 
lines and, in combination with constit- 
uents of the gas, may form solid gas 
hydrates. 

All natural gas, as it is produced 
from the well, carries some water in 
the form of vapor. The dew point, or 
temperature at which this water vapor 
will start to condense, frequently is 
higher than the temperature of the pipe 
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SHOWING EFFECTS OF 
1) ROD § TUBING STRETCH 
2) MECHANICAL FRICTION | 
3) HIGH FLUID LEVEL 


SLOW PUMPING SPEEDO — 


| 
FORCES 
SHAPES MAY 6E 


DYNAMIC 


OF MANY 
PROOUCED. THESE ARE EXAMPLES ONLY) 


(Caros 


FAST PUMPING SPEED— 


SHOWING EFFECTS OF 


Fig. 5. Effects on the dynamometer card of common influences. Dotted lines | 
on cards indicate position of the ideal loop: Downstroke load — weight of | 
rods in oil. Upstroke load = downstroke load plus fluid load 

on gross plunger area 


New Dew-Point Apparatus Increases Efficiency of Operation | 
of Gas Transmission Lines | 


line it enters. When this condition ex- 
ists, some of the water vapor will con- 
dense to liquid as the temperature of 
the gas drops to the temperature of the 
pipe line. The apparatus just announced 
by the Bureau of Mines is useful in de- 
termining the dew point of the gas at 
the well head or along the pipe line, 
thus making it possible to know 
whether there is any likelihood that 
water will condense from the gas. 

The gas from a compressor station 
usually is saturated with water vapor 
at a temperature considerably above 
the temperature of the pipe line it 
enters; consequently, unless the gas is 
dried a considerable amount of water 
is likely to condense in the line. Many 
pipe-line companies are installing 
equipment to remove a part of the 
water vapor in the gas to avoid con- 
densation in their transmission lines. 
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The dew-point apparatus is of value im} 
determining the efficiency and correct] 
adjustment of such equipment. 

The apparatus is suitable for work-7 
ing pressures to 2500 lb. per sq. in, 
but is equally satisfactory for use at 
lower pressures. It is simple in design, 
compact, readily portable, and easily 
operated. Dew points may be deter- 
mined with an accuracy of 0.2 deg. 
fahrenheit. 

The dew-point apparatus is described 
in Report of Investigations 3399, en- 
titled “Bureau of Mines Apparatus for 
Determining the Dew Point of Gases 
under Pressure,” by W. M. Deaton and 
E. M. Frost, jr., of the Bureau’s oil and 
gas laboratory at Amarillo, Texas. This 
report may be obtained without cost 
from the Bureau of Mines, Washing- 
ton, D. C. 
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“{ NIVE us a cement as strong as ‘Incor’—but one 

G that sets slowly and flows freely, even at 200 
degrees,’ Oil Men told us. That is to say, a true 
Portland cement, with the added quality of timed 
cementing action. We answered with ‘Starcor’, the 
high-temperature cement. 


‘Starcor’ is free-flowing . . . the set is slow enough 
to get it into place with time to spare . . . yet, even 
in deep, hot holes, it gains strength 

rapidly. 


Use ‘Starcor’ for the hot spots, and 
give heat the horse-laugh. For wells of 
moderate depth and low temperature, 
it’s “Incor’*. And for work above- 

temperatures, extra sulphate res ae ground, Lone Star. Portland cements, 
ance. tak Be as all—backed by a quality record that 
USE 4INCOR’—for wells of moderate covers more than a quarter century. 
depth, and low temperatures. . ee 

















Wells Drilled Through Mine Tunnels 


Present Unusual Cementing Problem 


Special method of cementing devised to protect 
workers in mines penetrated by wells 


N drilling some locations in the Cen- 
tralia district in Illinois the well 
bore passes through mine tunnels that 
lead into mines that are being worked. 
To protect the lives of the miners the 
state has passed a law that requires all 
operators drilling into shafts or tun- 
nels to cement casing from the roof to 
the surface of the ground and then 
drill 75 ft. below the floor of the tun- 
nel and cement another string of pipe. 
One string of casing can be saved, 
however, by cementing in two stages, 
and one such method recently devel- 
oped is illustrated by the accompany- 
ing sketch. 

In the first well cemented by this 
method, the roof of the tunnel was 
struck at 547 feet. When the bit broke 
through the roof, circulation was nat- 
urally lost. Hole was then drilled 
through the floor of the tunnel for ap- 
proximately 100 feet. The hole was 11 
in. in diameter and a string of 85-in. 
casing was made up and run to a point 
just above bottom as shown at “‘A”’ in 
the drawing. 

A float shoe is used on the casing to 
provide a back-pressure valve to keep 
the cement in place behind the pipe 
upon completion of the first cement 
job. This shoe is made with left-hand 
square threads to connect a 2'-in. 
cementing string, on the bottom of 
which is an expansion joint. 

A bridging collar is placed in the 
casing string just above the roof of the 
tunnel. A 4'/2-in. loaded ball is dropped 
on the seat of the collar after the lower 
cement job is completed and the ce- 


By WALLACE A. SAWDON 


Petroleum Engineer, Los Angeles 
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Illustrating a method of cementing 
in two stages, which saved one 
string of casing 


menting string is removed from the 
hole. The hole through the collar is 45's 
in. in diameter and permits running 
the cementing string and expansion 
joint in and out of the hole. 





Just below the bridging collar is , 
petal-type metal cementing basket re. 
inforced to support the cement, which 
it alone must support because there is 
no fluid in the hole to carry the weight 
of the cement slurry as in ordinary 
cement jobs where a basket is used, 
Above the basket is a collar provided 
with ports for passage of the slurry in 
the second cement job. A perforated 
nipple can be substituted for this col- 
lar if desirable. 

The lower cementing job is per- 
formed as indicated by “A.” After the 
casing is landed, the cementing string 
is run-in and screwed into the shoe. 
Cement slurry is then pumped to fill 
the space behind the casing to the floor 
of the tunnel. The cementing string is 
pulled and the bridging ball dropped 
down the pipe to seat on the bridging 
collar as shown in “B.” 

The upper cementing job is then 
done by use of the regular plug 
method, the cement passing through 
the ports in the collar and filling the 
annular space behind the casing from 
the metal basket to the surface of the 
ground. After the cement has set the 
hole is drilled-out and drilling is con- 
tinued as shown in “C.” 

The first basket used for this type 
job supported 540 ft. of cement around 
85%-in. casing in an 11-in. hole. The 
total weight of this column of cement 
exceeded 15,000 Ib. but no leakage 
around the basket was reported. Some 
companies use 103/4-in. strings in 13%4- 
in. hole and one company would prob- 
ably set 7-in. in 834-in. hole. 


Connections on Vibrating Oil Machinery 


IBRATING oil-field and refinery 
machinery often causes trouble 
in several ways, one of the most seri- 
ous being the breaking of pipe and 
other connections. The vibration of the 
machinery is sufficient to cause crystal- 
lization in the metal and as a result 
the pipe soon fractures at the point of 
connection. 
It has been found that breakages of 
this kind most commonly occur in con- 
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By W. F. SCHAPHORST 


nections that are made “‘too high.” The 
most satisfactory solution is to make 
the connection at a point near the 
foundation. The explanation is that the 
amplitude of vibration is always least 
at the foundation and greatest in the 
parts of the machine that are most re- 
mote from the foundation, precisely as 
in a tuning fork. Thus the top of an 
electric motor or sefrigeration com- 


pressor “moves” farther, as it vibrates, 
than does the base. 

The logical place for connecting 
pipes, cables, ducts, etc., is therefore as 
near the point of least vibratory mo- 
tion as practicable—near the founda- 
tion. This applies also to flexible types 
of connectors, whether metallic or non- 
metallic, that are made especially to re- 
sist vibration, because even they have 
their bending limitations. 
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: the world knew him 


We believe there is not a driller ¢ 
floor today who would not immed 
ognize that he had a Hughes “Tailc 
Rock Bit on Bottom, by its performance. 






























ANY wells in the East Texas 

field, particularly in the vicin- 
ity of the town of Gladewater and 
along the west edge of the field, are 
producing an excessive amount of 
water. Water constitutes as much as 
98 percent of the fluid produced by 
some wells, and many wells produce 
fluid containing more than ten percent 
water. 

The present reduced allowable pro- 
duction, the realization of the impor- 
tance of the water as the driving force 
moving the oil to the wells, and the in- 
creasingly difficult problem of water 
disposal have impressed operators with 
the necessity of excluding the water 
wherever possible. One major company 
plugs-back every well producing as 
much as 15 percent water, but most 
operators have been reluctant to spend 
any money on work-over jobs, and as 
a result the wells are in such bad con- 
dition that water exclusion is difficult. 

In many wells the casing is so poor 
that it will not stand the pressure ex- 
erted upon it when the pressure on the 
cement is maintained by closing the 
casinghead. Hence most cementing is 
done using a cement retainer to main- 
tain pressure on the cement. A few 
short strings have been set and perfor- 
ated but that method has not been 
popular. 

It is generally agreed that in cement- 
ing a well to exclude water a pressure 
of 2500 to 3500 Ib. is necessary in 
order to be sure of obtaining a satisfac- 
tory shut-off. Some plugs introduced 
at a lower pressure have excluded the 
water but there can be no assurance of 
satisfactory results at the lower pres- 
sures. 

In many of the wells several hun- 
dred sacks of cement could be intro- 
duced without developing the desired 
pressure. The quantity of cement used 
seems to be unimportant compared 
with the pressure at which it is forced 
into the formation. 


Cementing of Wells in East Texas 
Field to Reduce Volume of 
Water Produced 





Failure of formation to resist entrance of cement slurry 


presents peculiar problem 





By RALPH H. KING 


The problem to be solved by the 
operators, manufacturers of cement 
and equipment, and well-cementing 
companies is the development of a 
method of cementing that will permit 
the introduction of cement at high 
pressure but in reasonable quantity. 

It was at first thought that the lack 
of resistance to the flow of cement into 
the formation could be correlated with 
the permeability of the sand, but ap- 
parently that is not uniformly true. 
Rather the condition seems to correlate 
with the amount of water produced by 
the well. 

It is possible that production of a 
large volume of water results in the 
formation of solution channels, so that 
the original permeability of the sand is 
increased. If that were true the tend- 
ency of the sand to take cement at low 
pressure might correlate with the in- 
duced permeability as well as with the 
amount of water produced. 

There is the further possibility that 
the water removes all traces of oil from 
the sand and wets the sand thoroughly, 
so that when the cement slurry is in- 
troduced it readily flows through the 
passages that would ordinarily offer 
considerable resistance to flow. That is, 
the tendency of the sand to take ce- 
ment at low pressures may be regarded 
as the result of change in the surface 
tension of the fluid wetting the sand. 

In attempting to solve the problem, 
those persons interested in the work 
appear to have assumed that the cause 
of the trouble is the high induced 
permeability of the sand. No other pos- 
sibility has been given serious consider- 
ation. On that basis there have been 
two approaches to the problem. 

One theory of operation is that a 
small batch of cement introduced at a 
relatively low pressure will enter the 
largest channels and will, if allowed to 
set under pressure, close them against 
the entry of any batch introduced 
later. Subsequently introduced batches 





will encounter greater and greater re. 
sistance to flow as the successively 
smaller channels are filled, and event- 
ually all channels will be effectually 
blocked, and all water excluded. 

The other theory of operation is that 
a gel-forming material mixed with the 
cement and allowed to set briefly after 
penetrating the larger channels will 
prevent further flow of cement in the 
large channels and as a result the slurry 
will be forced into all pores, sealing- 
off the water. 

In practice, both methods are still in 
the experimental stage. The optimum 
quantity of cement to be introduced in 
each batch, the number of batches, and 
the type of cement have not been 
finally determined. The optimum quan- 
tity of gel-forming material to be 
added to the cement has not been de- 
termined. Nevertheless the results ob- 
tained are much more satisfactory than 
those obtained using the conventional 
method, despite the fact that the wells 
now being cemented are more difficult 
to treat. It is difficult to learn what 
success has accompanied the use of 
either method, because commercial or- 
ganizations are naturally reluctant to 
divulge information that they feel 
should come from the operators for 
whom the work is done and the latter 
hesitate to recommend or condemn a 
process on the basis of the results ob- 
tained in their wells. 

Prophecy is futile, but it seems prob- 
able that when a consistently satisfac- 
tory process is finally developed, as it 
undoubtedly will be, it will make use 
of extremely thick slurry and some 
kind of material for plugging the large 
channels, at least temporarily, and sur- 
face tension effects will be taken into 
consideration. The final perfected plan 
will be the result of close cooperation 
of manufacturers of cement and ce- 
menting equipment, well-cementing 
organizations, and engineers of produc- 
ing companies. 
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another NATIONAL UNIT PUMPER 


FOR THE SHALLOWER FIELOS 


Designed to meet the requirements of low 
first cost for those shallower fields where 
either temporary or permanent single well 
pumping is desirable. It is economically 
moved and installed, can be adapted to high 
as well as low speed prime movers, and is 
made to operate with little attention and 


maintenance. 
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THE NATIONAL SUPPLY COMPANY 





| EXECUTIVE OFFICES: PITTSBURGH, PA. 
p ENVISION OFFICES: FT. WORTH, TEXAS; TULSA, OKLA.; TORRANCE, CALIF. 
GENERAL SALES OFFICE: TOLEDO, OHIO 
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The 
TU140G - JDI4T 
Twin Crank Pumper. 
A larger model of the 
popular National 
TU70G - JD7T. 


. 
= 
2 
Po- 


a 
% 
 : 
$. 
a 
a 


BRIEF SPECIFICATIONS 


Nominal H. P., API, at 20 spm 


Overall Gear Ratio 

Maximum polished rod ache — 

Well and working centers 2 ee 
4036 lbs. 


Maximum counterweight effect at 
maximum stroke 
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Fig. 1. Centrifuge arranged to dp 
oil from an overhead tank 


By 
ORVILLE ADAMS 


Centrifuging. chemical] 
treatment, and use of 
activated clay are the 
methods found practi- 
cable in salvaging 
used oils 


Reclaiming Lubricating Oil From 
Diesel Drilling Engines 


& gonnapeieges of Diesel power 


units on drilling rigs discard 
much used lubricating oil or use it on 
chains and gears where a less expen- 
sive product might serve as well. They 
frequently ask whether this oil could 
be economically reclaimed for re-use 
in the engines. It is general practice to 
reclaim used lubricating oil in the large 
stationary plant. By means of purifiers 
such as are employed in stationary 
Diesel plants the lubricating oil used 
in high-speed, portable equipment can 
be reclaimed and again used in the en- 
gines. 

Such purification apparatus need not 
be expensive, when results obtained are 
considered. When the oil has been used 
a certain length of time, so much car- 
bon, dirt, and metallic particles that 
are not removed by the filter accumu- 
late that the oil is no longer suitable 
for use. This oil, however, is not worn 
out. Tests have shown that used oil 
contains 98 to 99 percent good oil 
when drained from the engine lubri- 
cating system, and is unaltered by serv- 
ice except for a slight amount of oxida- 
tion and the usual contamination. The 
problem of purification is the removal 
of the one to two percent of undesir- 
able material that forms or accumu- 
lates in the lubricating oil. 

What purification methods will 
avoid waste of otherwise good oil that 


is discarded? 
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Systems of Purification 


Several systems of oil purification 
and reclamation have been developed, 
and many of these systems have long 
been used in Diesel plants. These sys- 
tems may be divided into three classes, 
i.e., the centrifuge, chemical treat- 
ment, and systems using activated 
clay. The centrifuge and activated clay 
systems are so designed that they can 
clean the oil in batches or continu- 
ously, whereas chemical systems are 
designed for batch operation only. 


Fig. 1 illustrates a simple system 
employing a centrifuge to purify the 
oil. The oil is pumped to an overhead 
tank and is returned to the engine by 
gravity. The centrifuge draws oil from 
the tank, cleans it, and returns it to 
the tank; this process is continuous, 
based on the observed fact that im- 
purities may be removed as rapidly as 
they accumulate. The lubricating oil 
will be maintained in good condition 
if the rate of oil removal and treat- 
ment is sufficient. 

Operators may delay removal of 
dirty oil from the crankcase until the 
engine is seriously damaged. When pur- 
ification is used, this source of trouble 
is eliminated. It is necessary to stop 
the centrifuge at intervals and clean 
the dirt and sludge from the bowl; the 
frequency of this operation will de- 
pend upon the amount of sludge and 
solid matter in the, oil. Centrifuges are 


constructed so that the bowl can be} 
easily and quickly removed and 
cleaned. Much less time is required 
than for draining the crankcase of an 
engine and refilling with new oil. 4 

One of the reasons for continuous 
centrifuging is that the dirty oil should 
be hot when passed through the cen- 
trifuge. High oil temperature will de- 
crease the viscosity and specific grav- 4 
ity. A decrease in specific gravity in- 
creases the difference in weight be- 
tween the oil and the dirt particles to 
be removed, and makes the action of 
the centrifuge more effective. The de- 
crease in viscosity is particularly im- 
portant as it decreases the resistance to 
movement of the dirt particles through 
the oil. A centrifuge unit having pumps 
for handling oil is shown in Fig. 2. 

It might be expected that centri- 
fugal machines would be provided 
with heating units, to be operated by 
electricity, gas, hot water, or steam. 
One outfit has a gas heater connected 
to a bypass section of the exhaust line 
and the lubricating oil is pumped 
through a compartment the walls of 
which absorb heat from the gases that 
flow through the gas compartment. 
The amount of gas bypassed is con- 
trolled by a thermostat to regulate the 
heat. From the information at hand 
it appears that such equipment would 
be economical in connection with en- 
gines as large as 100 horsepower. 
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TING FISHIN 


The HOMCO CUTTING AND FISHING 
Tool Service is the largest and most 
complete service of its kind in the world. 
So thoroughly equipped is this organiza- 
tion with Tool-power and Man-power, 
there is no cutting or fishing job which 
cannot be solved at a profit to the well 
owner. The equipment presented above 
is only a part of one of the numerous 
Cutting and Fishing Tool Stocks main- 
tained at strategic field points throughout 
the Southwest. Many of these tools have 
been designed and built to overcome 
special troubles, and hundreds of spe- 
cial subs make any tool fit any pipe. Re- 
gardless of how hopeless your job may 


seem ...call the nearest HOMCO Store. 























A COMPLETE STOCK OF OIL WELL SUPPLIES 





oN MOST COMPLETE CUTTING AND FISHING TOOL 
: SERVICE IN THE WORLD ¢ A PROVEN LINE OF 


PICKED SPECIALTIES * MUD STOCKS AT 
CONVENIENT POINTS 


CUTTING AND FISHING TOOL SERVICE 
HOUSTON, TEXAS 


BRANCH STORES: Beaumont, Kilgore, Wichita Falls, Victoria, 

Freer, Corpus Christi, Hebronville, Benavides, Odessa, Sam 

Fordyce, Texas; Shreveport, Lake Charles, New Iberia, Houma, 
Louisiana, @® SALES OFFICE: Dallas, Texas, 
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Chemical Treatment 


The chemical treatment involves the 
use of a coagulant to precipitate the 
foreign matter in the oil. The treat- 
ment tank usually consists of a jack- 
eted container arranged to permit re- 
moval of clear oil at the top. The hot 
water from the engine is circulated in 
the jacket to maintain the tempera- 
ture at 180 deg. fahrenheit. The lower 
half of the tank is filled with hot wa- 
ter and the upper half with oil, which 
is added from a side connection on the 
tank. 

After the coagulant is added, the 
mixture is agitated ten or 15 minutes 
by compressed air or steam. The mix- 
ture is then allowed to settle for at 
least 24 hours, during which time the 
foreign matter adheres to the coagul- 
ant, forming a layer of sludge between 
the water and the clean oil. When the 
separation has been completed, the wa- 
ter is drained back into the inner tank, 
causing the clear oil to rise and pass 
over the oil overflow edge into an out- 
let pipe that leads to a clean oil tank. 
This system is suitable if the operators 
find it more practical to have a cen- 
tral service shop to which the oil is 
brought from various power units. 


Activated Clay Method 


Several systems using activated clay 
to filter the foreign matter from the 
oil have come into general use. In one 
system, Fig. 3, the vacuum pump G 
draws the dirty oil from the storage 
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Fig. 3. Diagram of oil reclaimer 


tank through a preheater C and de- 
livers it to an electrically-heated still 
D. Here the diluting water and fuel 
are vaporized at relatively low tem- 
perature. The vapors pass to the con- 
denser E, and the oil, which is free 
from the liquid impurities, is drawn 
by the vacuum pump from the bot- 
tom of the still and discharged through 
a vapor trap H to a three-stage gravity 
filter I. Reclaimed oil drains by grav- 
ity to the storage tank J. 

Another system employing filtering 
earth operates in a similiar manner. The 
dirty oil is forced into the heating 
chamber by means of a float-controlled 
internal-gear pump, which automati- 
cally stops when the proper quantity 


Fig. 2. Centrifuge unit having pumps 
for handling oil 
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of oil has been delivered. The filter 
earth is added through an opening in 
the top of the apparatus. An electric | 
heater, controlled by a thermostat, 
raises the temperature of the oil to the 
required degree. While the oil is bein 
heated, the filter clay and the oil are 
continuously agitated. It requires about 
one and one-half hours to attain the | 
proper temperature and mixture cond}. 
tions. The thermostat shuts off the 
heater, which is a signal to the operator 
that the batch is ready for filtering, 

During the heating period, any wa. 
ter and light fuel oil fractions that | 
may be mixed with the lubricant are 
vaporized and pass through a conden. | 
ser, the non-condensible gases being 
vented. The filtering earth in contact 
with the oil neutralizes any acid pres 
ent. 

The chief function of the chemical 
and activated clay systems is to re. 
move the colloidal carbon and restore 
the oil’s original color. This colloidal ” 
carbon and acid are not removed by 
the centrifuge, but are removed by the 
activated clay method; many oper 
tors, however, assert that the colloidal 7 
carbon does not interfere with the” 
function of the lubricating oil in the 
engine. 

The use of such equipment is not a 
cure-all. The operator must establish 
a regular schedule and technique of oil 
reclamation. Unless an exact routine is 
followed, it is to be expected that the 
oil will become contaminated and 
loaded with impurities to such an ex- 
tent that it may not be worth cleaning, 
and result in damage to the engine. 

There are two kinds of foreign mat- 
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OUT IN FRONT...with Jelly Seal 


Dowell’s leadership in the chemistry of oil production definitely places it out in front in materials and methods. 
Jelly Seal, for example, is an exclusive development—second only to Inhibited Acid in importance. 


Jelly Seal, an organic powder, is introduced into the well as a liquid but solidifies to form a temporary chemical 
plug. At a predetermined time bacterial action breaks it down into an easily removable liquid. 


Jelly Seal makes possible for the first time successful acid treatment of wells with more than one pay formation; 
wells with high gas oil and water oil ratios; and is necessary for effective use of acid in wells producing from 
thick formations. 


Only an organization with a well established chemical background could conceive of harnessing a microscopic 
bug to release more oil from the pay. Oil producers obtain full value from acidizing when they employ Dowell 
because it is constantly contributing to the advancement of acidizing technique. 


Stay out in front with Dowell. 


DOWELL INCORPORATED - Subsidiary of THE DOW CHEMICAL COMPANY 
Executive Office: MIDLAND, MICHIGAN + General Office: KENNEDY BUILDING, TULSA, OKLAHOMA 
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ter to be removed from the dirty oil. 
What is known as “‘sludge” consists of 
solid matter formed by oxidation of 
lubricating oil. Deposits comprise all 
foreign matter found in the crankcase 
not resulting from sludging, and col- 


loidal carbon. 


Unburned residue from the fuel is 
a large part of the deposits. Slight de- 
posits of unburned fuel are inevitable, 
and they consist of tarry or carbon- 
aceous material, indistinguishable from 
lubricating oil sludge resulting from 
oxidation. This matter, together with 
any matter not removed by the filters, 
and the deposits of metallic particles 
resulting from wear of the rings, li- 
ners, and bearings, must be removed 
periodically if the oil is to be re-used, 
although the quantity of all such mat- 


ter does not exceed one or two percent 
of the total. It is evident that any 
system that will satisfactorily remove 
such foreign matter at a reasonable 
cost for apparatus and operation is 
worth consideration. 

It is particularly important to re- 
move the acid from such oils, regard- 
less of the subsequent use of the re- 
claimed oil, in order to prevent cor- 
rosion of machine parts. 

Recent improvements in lubricating 
oils, particularly the resistance to de- 
terioration by sludging and oxidation, 
have increased the stability of oils so 
that they can now be used for a much 
longer period without formation of ex- 
cessive sludge than was possible under 
the same conditions ten years ago. The 
oils are available 


“anti-sludge” now 








for any type of Diesel engine. 

The use of highly refined oils ang 
the use of filters and reclaimers have 
greatly reduced the lubricating oil cost 
of Diesel and gas engine operation, 

In one large plant where such fe. 
clamation has been carefully applied, 
not one gallon of used oil has been dis. 
carded in five years, the only loss be. 
ing the oil that passed the rings and 
was consumed in the combustion 
chamber or lost through the exhaust 
ports. The efficiency of the system, the 
low rate of cylinder wear, and the say- 
ing in lubricating oil have shown the 
value of the system, not only in re. 
duced wear on the engines, but in re- 
duction of time spent in cleaning and 
overhaul, prevention of stuck rings, 
and reduced bearing wear. 


Repairing a Natural Gas Engine Head 





Close-up of the bronze-welding 
operation 
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N one compressor station, an econ- 
omy is being effected by bronze- 


welding cracked firing heads from 
1300-hp. natural gas engines. These 
firing heads become cracked from 
overheating and from lime deposits 
that accumulate in the water-cooling 
passages. The heads cost about $200 
new, but using the plant’s own weld- 
ing equipment the welding operators 
can do the repair job for approximately 
$40.00. 

The firing head is an alloy casting 
weighing 500 lb., 44 in. in diameter 
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and 18 in. thick. Around the water- 
cooling jacket the wall is three in. 
thick, and it is through this thick- 
ness at the top of the head that the 


crack occurs. 


Preheating Furnace 

The welding shop is equipped with 
a home-made preheating furnace con- 
structed of brick held in place by 
angle iron and flat strip welded to- 
gether. It is fired by natural gas burn- 
ers, which project into the furnace 
through its sides. After the crack has 
been veed down to the water jacket, 
the firing head is preheated slowly for 
three hours. This length of time has 
proved most satisfactory for uniform 


expansion. 


Bronze-Welding Operation 
The gas is then shut off and the 


operator starts bronze-welding in the 
furnace, using a high-quality bronze 
welding rod, and completes the job in 
about two hours. 

Following the welding operation, 
the head is brought to an even heat 
and then placed in a lime pit for slow 
cooling over a period of three days. 
This long cooling period insures uni- 


form contraction, refines the grain 











Firing head repaired and ready for 
lime cooling pit 


Te til 


structure, and results in the removal 
of most of the original casting strains. 

Prior to placing a firing head back 
in Operation on a natural gas engine, 
the repaired section is chipped smooth 
with a chisel and any small rough spots 
are filed. Excellent results have bees 
obtained by this repair procedure and 
one repaired head has been reported in 7 
satisfactory service for more than 5000 7 
hours. It is now standard practice for 
this company to send in damaged heads 
from all stations along the pipe line 
to be repaired by this process. 
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For nearly twenty years Kobe has 


been making an intensive scientific 


study of all conditions and factors 


involved in the use of screen casing 
for efficient petroleum production. The 
large volume of data thus accumu- 
lated is an authoritative record of 


considerable value to the oil industry. 


Producers desiring to insure the 
maximum safety, efficiency and econ- 
omy in their selections of screen pipe 
for any specific well condition are 
cordially invited to make use of these 
data, as well as the Kobe laboratory 


and personnel, without obligation. 


KOBE, INCORPORATED 
(Pronounced K o B) 
3040 East Slauson Avenue, Huntington Park, California 


Branch Office: 3119 South Robinson Avenue, 
Oklahoma City, Oklahoma 


Gulf Coast Representative: Brown-Hovis, Inc., 
2214 Campbell Street. Houston, Texas 


Foreign Representative: Petroleum Machinery Corp.. 
30 Rockefeller Plaza, New York, N.Y. 






























































































































































N the early days of the oil refining 

industry spent bleaching clay was 
considered a waste product. The use of 
bleaching in the refining of oils re- 
sulted in considerable loss of the oil, 
caused by the adsorptive action of the 
clay. The first step taken to prevent 
these losses was the extraction of the 
adsorbed oil by means of a proper solv- 
ent. Gasoline was chosen as the solv- 
ent. Several methods were used in 
which gasoline was treated either in a 
liquid state or in a fresh condensed 
state. 

It has been stated, however, that the 
gasoline treatment did not remove all 
the oil. According to the further 
studies of the investigators, benzol, 
chloroform, carbon tetrachloride, etc., 
were found to have better power of 
extraction than gasoline. This was the 
reason that many refineries in Europe 
tried to extract the adsorbed oil by 
means of other organic solvents. Such 
extraction has been carried out and 
certain clays have been proved suitable 
for the repeated adsorption process; 
that is to say, certain clays have been 
partly regenerated. 

This caused many chemists to regen- 
erate bleaching clay. In other words, 
the aim of the oil refining industry was 
to remove all substances from the 
microscopic channels of the bleaching 
clays. Parsons removes all adsorbed sub- 
stances from the bleaching clay by 
using a mixture of alcohol and acid. 
According to the writer, the acid trans- 
forms the strong adsorbed basic color- 
ing matter into coloring salts, the lat- 
ter being soluble in alcohol. In that 
manner the basic coloring matter can 
be removed from the interior of the 
microscopic channels. According to 
Thiele and Cordes the regeneration of 
the spent clays can be so carried out 
that the oil is removed from the micro- 
scopic channels by means of gasoline, 
after which the basic coloring matters 
are then removed by means of carbon 
disulphide. 

These methods, although they im- 
prove the activity of the spent clay to 
a certain degree, cannot completely 
empty the microscoptc channels. For 
this reason steam is used, the most sim- 
ple method consisting in blowing 
steam through a layer of the spent 
clay*. Hindelang* has improved upon 
this method: the spent bleaching clay is 
first pressed for 15 minutes, it is then 
pressed for about an hour at a temper- 
ature of 100 deg. cent., and then treated 
with steam. The‘‘Plausons Forschungs- 
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BLEACHING CLAY 


PART 10 (Concluded) 
By RAFAEL FUSSTEIG 


institut” at Hamburg, Germany, re- 
commends a procedure‘ consisting of 
treating with superheated steam with 
or without addition of an inert gas. Of 
course, the temperature of the steam 
should not exceed the temperature at 
which the bleaching clay will decom- 
pose. 

Allen and Holde® patented a similar 
procedure. The spent bleaching clay is 
treated in an autoclave with super- 
heated steam at a temperature of 180 
deg. centigrade. The oil and coloring 
matters are removed, and, according to 
these investigators, this procedure re- 
sults in a complete regeneration of the 
spent clay. 

In seeking additional methods of re- 
generating bleaching clay, it has been 
found that the use of hot air or flue 
gas aids greatly. Manning® regenerated 
spent clays by graining or pulverizing 
them, then submitting them to the 
action of a hot air stream until the 
latter causing an oxidation or reduction 
of the adsorbed compounds. Reford‘ 
proposes first to moisten the spent clay 
with water, and then submit it to the 
action of a hot air stream until the 
clay is dried. Following this the dried 
clay is treated with superheated steam. 
Bolton and Lush® regenerate the activ- 
ity of Fuller’s earth by treating it with 
superheated steam at a temperature of 
230 to 300 deg. centigrade. The Filtrol 
Company® regenerates artificially-acti- 
vated bleaching clay by treating it 
with superheated steam, and then pass- 
ing a stream of oxygen through the 
layer, burning all adsorbed compounds 
in the microscopic channels. 

The action of hot air, superheated 
steam, and flue gas has never been able 
to restore the original activity of the 
spent bleaching clay. It is true that 
they have better penetrated into the 
interior of the microscopic channels of 
the bleaching clay, but it is also true 
that these agents have not improved 
the activity of the spent clay. The rea- 
son for this is the formation of pow- 
dered carbon particles during the oxi- 
dation processes of the adsorbed com- 
pounds, these carbon particles being 
then adsorbed by the same microscopic 
channels of the spent clay. 

A very interesting process for re- 
moval of adsorbed oils from the in- 
terior of microscopic channels consists 
in the displacement of the oil by water. 
According to Lewite’’, this displace- 
ment can be carried out economically 
when the adsorbed oils have not quite 
fully penetrated into the interior of 
















































the clay structure. If large quantities 
of hot water are used, two-thirds of 
the adsorbed oil can be removed. The 
Floating Metal Company” has pat. 
ented a process consisting of mixing 
the spent clay with water, and blowing 
air through this mass. This causes the 
adsorbed oil to rise to the surface of 
the water; however, these methods do 
not restore the activity of the clay be. 
Cause, as just mentioned, only a part 
of the adsorbed oil is removed, and the 
microscopic channels must be thor- 
oughly emptied. 

The regeneration of spent bleaching 
clay can also be accomplished by means 
of acids and alkalies. Of course, the 
adsorbed oil must first be removed 
from the spent clay. G. de Salvo" pro- 
poses the re-activation of the spent 
clay by treating it with hot and di- 
luted sulphuric acid, and mixing it 
with boiling water. After the clay js 
dried it is heated on a free hearth at a 
temperature of 300 deg. cent., and 
finally ground. Rosenbaum" treated 
spent clays with nitric, hydrochloric, 
acetic, and chromic acids, neutraliz- 
ing the mixture with ammonia, after 
which it was dried. 

Furthermore, the alkalies are able to 
re-activate the spent bleaching clay. 
The most simple method consists in 
treating the clay with an alkaline solu- 
tion of water. This destroys the basic 
coloring matters and removes them 
from the interior of the microscopic 
channels, The operation is performed 
as follows: the spent clay free of ad- 
sorbed oil is mixed with alkali (5 per- 
cent of the weight of clay), and water 
is then added until a thin pulp results. 
This mixture is heated on a free fire 
or treated with direct steam. After a 
short time the solution becomes dark. 
The treating is continued until the 
darkening increases. The mixture is 
then pumped to the filter press and 
washed with wat he discharge 
liquid, that is, thedark-colored alka- 
line solution, contains all coloring mat- 
ters and other adsorbed compounds. 
The remaining clay is dried, and is said 
to be again suitable for use in the ad- 
sorption process. Garstenberg** regen- 
erates spent clays by first removing 
the adsorbed oil with volatile solvents, 
then washing the clay with an alkaline 
solution at a high temperature. Low- 
ery’ regenerated spent clay by wash- 
ing it with a alkaline solution at a 
temperature of 80 to 90 deg. cent., 
after which he allowed the mixture to 
stand, then the clay was filtered from 
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Tre WIRELESS on 
an ocean liner is used much more to AVOID 
TROUBLE than to call for help in time of dis- 
tress. BAROID Products and Service are just 
as effective in helping to prevent drilling 
troubles as overcoming troubles after they 
occur. 

Safety, Economy and Speed in drilling re- 
sult from trouble-free performance of the 
drilling fluid. Stuck drill pipe, caving, blow- 
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difficulties that may be largely avoided by 
careful mud control. 
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the liquid, and the clay washed with 
water. 

Let us now consider the reactivation 
of spent bleaching clay by means of 
the roasting process. There has been 
considerable discussion on the proper 
temperatures required. The impression 
should not be given that if the tem- 
perature curve varies slightly from 
suggested temperatures, given as a gen- 
eral guide, the clay will be ruined. A 
number of factors have to be considered 
in this connection. For example, the 
variation in the character of the several 
types of clay, the amount of volatile 
and carbonaceous matter in the clay 
fed to the furnace, and the method of 
taking temperature readings. To carry 
out the re-activation of spent clays by 
means of roasting, the organic com- 
pounds must first be removed from the 
interior structure of the clay. Accord- 
ing to Singer the roasting of the spent 
clays must be done in the presence of 
air to cause the traces of organic com- 
pounds to oxidize and be removed as 
gases. In the absence of air these or- 
ganic compounds are reduced to car- 
bon particles, which are adsorbed by 
the microscopic channels, thus deteri- 
orating the quality of the re-activated 
clay. 

Of course, temperature plays a very 
important part. The U. S. Bureau of 
Mines recommends temperatures of 
700 deg. fahr. for new Fuller’s earth, 
1000 deg. fahr. for first reburn, and 
1050 deg. fahr. for all other burns. 
Experiments show that the rough sur- 
faces of the Fuller’s earth smooth over 
slightly at a temperature of 1300 deg. 
fahrenheit. The purpose of heat in the 
reactivating process is, first to dissipate 
moisture and volatile matter, which is 
present in limited quantities. This re- 
quires a temperature of about 600 deg. 
fahrenheit. Then comes the oxidation 
of the carbon. 

Conditions favoring rapid oxidation 
are: temperature above the ignition 
temperature; continuous stirring to 
expose new surfaces to the oxidizing 
conditions; temperatures greater than 
950 deg. fahr., to produce the flicker- 
ing blue flames that indicate rapid oxi- 
dation is taking place, although carbon 
matter will burn out at a somewhat 
lower temperature. It is of great im- 
portance to assure a quick removal of 
the gases and vapors formed during the 
roasting of spent bleaching clay. More- 
over, the volume of gases and vapors 
A*ssipated must be very small or the 
fine-grained clay particles also will be 
dissipated. This causes the clogging of 
the outlet orifice of the roasting furn- 
aces, and the tarry distilling products 
cannot be decomposed. 

The first consideration is always to 
prevent overheating. The temperature 
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of the material as it enters the fur- 
nace will rise in endeavoring to reach 
the furnace temperature indicated on 
the pyrometer chart. Should the car- 
bon content of the clay be so great 
that the heat rise is too great and rapid, 
the chart will record it immediately. 
When this excess temperature is re- 
duced it is immediately recorded. 
Therefore, under all conditions pyrom- 
eters should be used to record gas tem- 
peratures. The recording should be on 
the hot side of the furnace, which 
means the safe side. This will record 
every change immediately and cor- 
rectly. Contrast this with time lost in 
indicating a rise in temperature when 
the couple is imbedded deeply in the 
clay. Clay on the hearth oxidizes 
mostly on its surface. Suppose this sur- 
face for some reason gets too hot. Of 
course, the slow penetration of heat is 
finally indicated on the chart. 

Viewing the re-activation process of 
the spent clays in the light of the 
above we are forced to the conclusion 
that the temperature and the proper 
amount of the air are the most impor- 
tant factors in this process. With this 
knowledge as basic factors many pro- 
cedures have been patented, the most 
important being discussed briefly. 

Ujhely’® regenerates spent clays in a 
drum through which very hot air 
flows, causing the clay to glow in a 
retort of special construction. Hart- 
ley’* proposes a procedure that permits 
spent clays to be re-activated continu- 
ously. The spent clay passes several 
hearths, in the meantime being stirred 
so that a large surface area is exposed 
to the oxidizing process. At the same 
time oxygen is directed counter-cur- 
rently to the hearths. If thermocouples 
are inserted in the “cool” spots of the 
furnace, i.e., between the flue gas out- 
lets and the burners, the temperature 
of the gases traveling away from the 
couples registering gas temperatures 
will be found to be a safe guide: 

Hearth No. 1 500 deg. fahr. 

Hearth No. 2 1000 deg. fahr. 

Hearth No. 3 1000 deg. fahr. 
Hearth No. 4 1100 deg. fahr. 
Hearth No. 5 800 deg. fahr. 
Hearth No. 6 600 deg. fahr. 


Hearth No. 7 400 deg. fahr. 
Clay outlet tem- 
perature 150 deg. fahr. 


This latter temperature depends 
largely on the thoroughness of oxida- 
tion. Temperature of the completely 
oxidized clay will drop very rapidly, 
whereas clay still oxidizing as rabbled 
from the oxidizing zone likely will be 
so hot when discharged it will give 
trouble on the conveyor belts. 

Sauer’* elaborated on a method that 
regenerates spent clays by passing them 
through several retorts by means of a 
special mechanical apparatus. Here also 






air is allowed to pass countercurrently } 
in the retorts. Furthermore, a very . 
teresting procedure has been patented 
by the G. G. Brockway Company" 

; ; ; , 
Philadelphia. It is multiple-hearth fy. 
nace through which spent clay js di. 
rected. Its greatest advantage is the 
possibility of regulating the tempera. 
tures in the hearths. This advantage 
prevents the destruction of the bleach. 
ing clay. 

The above-indicated temperatures 
relate to the natural bleaching clays; 
that is to say, to the Fuller’s earths 
Some artificially-activated bleaching 
clays suitable for decolorizing lubricat. 
ing oils cannot be heated above 609 
deg. fahr. without harming their ef. 
ficiency. The reason for this is that the 
microscopic channels of these clays are 
so thin that the exceeding of thes 
temperatures completely ruin the mi- 
croscopic structure. Therefore attempts. 
have been made to lower the tempera. 
ture necessary to oxidize and destroy 
the impurities adsorbed on the clays 
by adding to the clays small amounts 
of certain catalysts, but thus far they 
have not been practicable. Lang, An- 
derson, and Fuchs”® found that the 
metal catalysts at a given temperature 
lowered the amount of carbonaceous 
material in the clay but all of them, 
with the possible exception of cad- 
mium and aluminium, impaired the de- 
colorizing power of the clay. 

Not all spent clays, however, re- 
cover their original activity. The rea- 
son for this is that not all clays have 
straight microscopic channels, and 
therefore the adsorbed impurities can 
not. be removed from the interior mi- 
croscopic structure. Even when these 
impurities are transformed to gases, a 
part will carbonize. Therefore, it is 
necessary to examine the bleaching 
clay before using it in the adsorption 
process. The reason for this is that the 
microscopic channels of such clays are 
closely chained. To remove the ad- 
sorbed impurities under such circum- 
stances is quite impossible. 
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NEW TEXAS BOILER LAW 


Measure placed in effect in 1937 is expected to increase 
safety and lead to greater efficiency in boiler operation 


N August 1, 1937, the new Texas 

state boiler law went into effect 
and since that date approximately 10,- 
000 boilers have been inspected and 
reported to the Boiler Inspection Di- 
vision of the Texas Bureau of Labor 
Statistics. 

Written and enacted primarily as a 
safety measure, this boiler law is ex- 
pected to increase safety in boiler oper- 
ation. It is aimed at remedying unsafe 
conditions in connection with oil field 
boilers as well as stationary power boil- 
ers, as can be seen by noting the 
exemptions. Under the law, the follow- 
ing boilers are exempt from the pro- 
visions of the act: 

1. Boilers under Federal control and 
stationary boilers at round-houses and 
pumping stations of railway companies 
under the supervision and inspection 
of the superintendent of motive power 
of such railway companies; 

2. Boilers in which the pressure does 
not exceed 15 Ib. per sq. inch; 

3. Automobile boilers and boilers on 
road motor vehicles; 

4. Boilers used exclusively for agri- 
cultural purposes; 

5. Boilers for heating buildings oc- 
cupied solely for residence purposes 
and having accommodations for not 
more than four families; 

6. Boilers used in cotton gins. 

The stationary boilers covered by 
the law must be inspected internally 
and externally at least once each 12 
months and the portable boilers, such 
as the boilers used on a drilling rig, 
must be inspected externally each time 
the boiler is moved to a new’ site and 
inspected internally each 12 months. 
The fees for inspecting a boiler are 
$10.00 for an internal and an external 
inspection, $7.50 for an internal in- 
spection only, and $2.50 for an ex- 
ternal inspection only. 

No boilers may be installed in Texas 
unless they have been constructed ac- 
cording to the requirements of the 
Texas Boiler Construction Code; how- 
ever, if a boiler bears the stamp of an- 
other state having standards equivalent 
to those of Texas, the boiler will be 
accepted for installation, or if the 
boiler complies with the requirements 
of the National Board of Boiler and 
Pressure Vessel Inspectors or of the 
American Society of Mechanical Engi- 
neers it will be accepted. Even after 
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By DENIS S. SNEIGR 





such boilers have been installed, how- 
ever, they must stand an inspection by 
a Texas inspector. 


If any second-hand boiler is in- 
stalled, that is, if both the ownership 
and location are changed, the fittings 
and the appliances must comply with 
the Texas Boiler Construction Code 


for new installations. 


Existing Installations 


The greatest part of this new act 
concerns existing boiler installations. 
The first rule under this section sets 
che maximum allowable working pres- 
sure. The maximum allowable working 
pressure on the shell or drum of the 
boiler shall be determined by the 
strength of the weakest course, com- 
puted from the thickness of the plate, 
the tensile strength of the plate, the 
efficiency of the longitudinal joint, the 
inside diameter of the course, and the 
factor of safety allowed by the rules 
of the law. The law includes tables 
and formulas for determining the 
maximum allowable working pressure. 

If the actual tensile strength of 
various materials is not known, the 
law provides that the tensile strength 
of steel shell plates be taken as 55,000 
lb. per sq. in. and of wrought-iron 
shell plates as 45,000 Ib. per sq. inch. 
If the actual tensile strength of cast 
iron is not known, it shall be taken as 
18,000 lb. per sq. inch. 

Welding Repairs 

Considered important clauses in this 
new boiler law are rules 8 and 9, con- 
cerning welding repairs and their re- 
quirements. According to men familiar 
with boilers and their operation, faulty 
welding is responsible for a great num- 
ber of boiler accidents. Rule 9, setting 
the requirements for boiler repairs by 
fusion welding, reads: 

(a) A major repair by fusion weld- 
ing, such as the repair or making of a 
new seam, the insertion of nozzles, or 
any repair involving the safety of a 
boiler shall be made in accordance with 
the section of the Texas Boiler Con- 
struction Code governing the particu- 


lar kind of work to be done. 


(b) No welding repairs shall be 
made before an inspection has been 
made by an authorized inspector and 
the method of repair sanctioned by 
him. If, in the opinion of the inspec- 


tor, a hydrostatic test is necessary, such 
a test shall be applied when the work 
is completed. 

(c) Fusion welding* on boilers wil 
not be acceptable except in the Cases 
specified herein where the safety of the 
boiler does not depend upon the 
strength of the weld. 

(1) Fusion welds will be permitted 
on a staybolted surface or one ad. 
quately stayed by other means so that, 
should the weld fail, the parts would 
be held together by the stays. 

(2) Cracks in girth seams extend. 
ing from the edge of the plate to the 
rivet hole may be fusion welded. All 
cracks that may be welded shall be 
properly prepared to permit fusion 
through the entire thickness of th 
plate. Similar cracks in a longitudinal 
direction and located between the rivet 
holes may also be fusion welded, pro- 
vided the cracks do not extend more 
than three in. beyond the edge of the 
lap of the inner plate. Cracks extend- 
ing from rivet hole to rivet hole on 
girth seams shall not be welded. 

(3) Calking edges of girth seams 
may be built up by fusion welding 
under the following conditions: The 
thickness of the original metal b- 
tween rivet holes and calking edge to 
be built up shall be not less than one- 
fourth of the diameter of the rivet 
hole and the portion of the calking 
edge to be replaced shall not exceed 30 
in. in length in a girthwise direction. 

(4) Prior to making any repairs to 
girth seams by fusion welding the 
rivets shall be removed over the por- 
tions to be welded and for a distance 
of at least six in. beyond each such 
portion. After repairs are made the 
rivet holes shall be reamed before the 
rivets are redriven. 

(5) When external corrosion has 
reduced the thickness of plate around 
handholes to an extent of not more 
than 40 percent of the original thick- 
ness, and for a distance not exceeding 
two in. from the edge of the hole, the 
plate may be built up by fusion weld- 
ing. 

(6) Stayed sheets that have cor- 
roded to a depth of not more than 40 
percent of their original thickness may 


1This comes under the heading of “Repel 
Welding.” Paragraphs P-101 to P-114 of the 
Texas Boiler Construction Code give fules 00 
fusion welding where the safety of the boiler de 
pends on the strength of the weld. 
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ge to Y a superintendent has overlooked a bet on truck-winch lines that would save him money 


| one- over the course of a year. We are referring to lines with independent wire-rope center instead of 
king the usual hemp core. 
ed 30 There is a rather widespread impression that IWR-center lines are too stiff for the job. The 


ction. fact is that stiffness or lack of flexibility has almost nothing to do with the way a rope stands up to 
irs to 


> the a heavy pull over nine-inch sheaves. Life of a truck-winch line is determined by its resistance to 
 por- crushing; the more nearly the rope holds its shape when bent sharply, the longer it will perform its 


a job. Needless to say, any rope with a steel center will resist crushing far better than a similar rope 
su ; 
» with a fiber core. 


re the As for price, consider this: IWRC Line costs only 15 per cent more than the same quality of 
." hemp-centered line. Having additional steel in it, it has considerably more strength. If it lasted only 
round | 15 per cent longer, it would be well worth while. As a matter of fact, most users find it lasts much longer. 


o Almost without exception, the highest grade line—Purple Strand with independent wire-rope 

NicK- : ‘ ‘ . ‘ . 

has center—is the most economical for truck-winches. Specify it when next you buy such line. 
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be reinforced or built up by fusion 
welding. In such cases the stays and 
staybolts shall come completely 
through the reinforcing metal and the 
original ends of the staybolts shall be 
plainly visible to the inspector. When 
necessary to replace stays and stay- 
bolts, they shall comply with the re- 
quirements of the Texas Boiler Con- 
struction Code. 

(7) In fire-tube boilers where tubes 
enter flat surfaces and the tube sheets 
have been corroded or where cracks 
exist in the ligaments, fusion welding 
may be used to reinforce or repair 
such defects. The ends of such tubes 
may be fusion welded to the tube 
sheets after they have been rolled and 
beaded. A locomotive-type boiler that 
has been repaired by renewing the en- 
tire tube section of the firebox tube 
sheet or of the cylindrical tube sheet 
by using a corner fusion weld to at- 
tach the new plate to the inner sur- 
face of the old head flange may be 
continued in service provided: the ap- 
pearance of the weld is satisfactory to 
the inspector, none of the tubes have 
been safe-ended and the new section is 
of equal thickness to the plates re- 
moved and has a bearing at the head 
flange equivalent to the thickness of 
the plate. When tube renewal becomes 
necessary a new section, of such re- 
paired tube sheet, having a head flange 
and a riveted seam shall be installed. 
Such repairs for tube sheets and the 
welding in of tubes in the sheets shall 
not be permitted where such sheets 
form the shell or drum of a water tube 
boiler. 

(8) Unreinforced openings in the 
shells or drums of boilers or pressure 
vessels, provided they do not exceed in 
diameter the size of unreinforced 
openings permitted by the Texas Boiler 
Construction Code (Par. P-268a Re- 
vised) may be closed by the use of a 
patch or plate, at least two in. larger 
in diameter than the hole, placed on 
the inside of the drum or shell and 
sealed against leakage by fusion weld- 
ing, preferably on both the inside and 
outside edges. Such patches shall not 
be set in the shell flush with the sur- 
rounding plate. 

(9) The repairing of tubes or head- 
ers in water-tube boilers by fusion 
welding is not permitted. 

(10) Cracks in the shells or drums 
of power boilers except as otherwise 
specified herein, shall not be welded. 

Hydrostatic tests shall be applied to 
the boiler upon the completion of at- 
tachment of either welded or riveted 
patches. 

The building-up of grooved or cor- 
roded areas of unstayed internal sur- 
faces, other than widely scattered pit- 
holes, by means of deposited metal is 
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not approved. 

Leakage at riveted joints or connec- 
tions must be carefully investigated to 
determine the cause of such leakage be- 
fore attempting any repair. 

Another important rule of the boiler 
law is Rule 13, which deals with tube 
ends. Rule 13 reads as follows: 

(a) A fire-tube boiler shall have the 
ends of the tubes firmly rolled and 
beaded, or rolled, beaded, and welded 
around the edge of the bead. Where the 
tubes do not exceed 1'% in. in diam- 
eter, the tube sheet may be chamfered 
or recessed to a depth at least equal to 
the thickness of the tubes and the 
tubes rolled into place and welded. 

(b) The safe-ending or re-tipping 
of tubes in water-tube boilers is pro- 
hibited. The reinstallation of used or 
second-hand tubes in water-tube boil- 
ers is prohibited; unless, in the opinion 
of the inspector of steam boilers, 
deputy inspector, or authorized inspec- 
tor, the condition of the tubes will 
warrant reinstallation. 

(c) Ends of such tubes shall be 
properly annealed for expanding and 
flaring and shall pass through the tube 
holes at right angles with the tube 
sheet, or if the tubes be of the bent 
type tube they shall enter the tube 
holes at right angles to a tangent to 
the circumference drawn at the tube 
hole, and shall have a straight section 
at least equal to one-half tube diameter 
outside of shell. 

(d) Tubes of fire-tube boilers may 
be safe-ended or re-ended by the forg- 
ing process of welding. Tubes of such 
boilers may also be safe-ended or pieced 
by the fusion-welding process provided 
such tubes are well distributed and 
their number does not exceed 50 per- 
cent of the total, and further that 
there is than one circum- 
ferential weld in any one tube, the 
maximum length of the tip being 24 
in., or that there are not more than 
two circumferential welds in any one 
tube, the maximum length of any one 
tip not to exceed 12 inches. 

Where more than 50 percent safe- 
ended fusion welded tubes are found 
in a boiler, they may be allowed to re- 
main, provided the present welded 
tubes are approved by inspector of 
steam boilers, deputy inspector, or an 
authorized inspector. Before an inspec- 
tor can grant his approval, three or 
more tubes will have to be removed 


not more 


and the welds tested for soundness and 
ductility. Samples shall be cut from 
the welds into longitudinal strips of 
width and about 3 in. in 
length, and any reinforcement ground 
off and the specimen broken at the 
weld. This method of examination may 
be accomplished by gripping the speci- 
men at the weld in a vise, and the ex- 


1 in. in 


tended section driven backward With 
a hammer, so that the weld wilj be 
opened at the root. To be satisfact 
welds broken in this manner shall b. 
clean and properly fused through 
least 90 percent of the thickness of the 
tube. 

For the possible installation of more 
than 50 percent safe-ended tubes, the 
inspector may test the soundness and 
ductility of the welding procedure fo, 
safe-ended tubes to be placed in a fire. 
tube boiler by selecting at random 
three or more tubes of the set 5 
welded before installation and by cut. 
ting samples and testing such sample 
as outlined in the preceding paragraph, 

For the possible installation of more 
than 50 percent safe-ended tubes in ; 
fire-tube boiler, the inspector may tes 
the soundness and ductility of the 
welding procedure having the welding 
operator make several sample welds be. 
tween two pieces of boiler tubing, the 
welding to be done under the same 
conditions and by the same process a 
will be the case in the actual safe. 
ending of the tubes. The procedure for 
testing such samples is outlined in the 
preceding paragraph. 

Two other important rules deal with 
the reporting of accidents and the at- 
tendance of boilers. In case of an acci- 
dent to a boiler that disrupts the serv- 
ice of the boiler, the owner must make 
a detailed report to the Boiler Inspec- 
tion Division of the Bureau of Labor 
Statistics. If the is serious, 
such as an explosion, the operator or 
owner of the boiler must notify the 
Bureau immediately by telegraph and 
nothing at the scene of the accident, 
either the boiler or its parts, may be 
removed or disturbed until the scene 
is visited and inspected by an inspector 
from the Bureau. 


accident 


The rule dealing with attendance on 
boilers states that a boiler in active 
service can not be left unattended for 
a period longer than 20 minutes. This 
rule holds true whether or not the 
boiler in question is fitted with auto- 
matic devices such as automatic feed- 
water regulator or high and low water 
alarm. 

Other rules in the law cover safety 
valves, gauges, fusible plugs, and in 
fact every connection and device found 
on a steam boiler. Section IV of the 
Rules gives detailed instructions as to 
the method of inspection and prepara 
tion for inspection. 

This law was enacted as a_ safety 
measure and, although there are ob- 
jections from some operators because 
of the necessity of replacing wornout 
and antiquated boilers, in the long run 
this act will prove valuable both to 
the operators and to the workmen 1 
the field. 
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Piston and connecting rod 
assembly 


By 


OTTO 
NONNENBRUCH 


De La Vergne Engine 
Company 


Connecting Rod Bolts in 
Diesel Engines 


An understanding of the stress conditions under which 
bolts work is essential to correct maintenance 


ONNECTING rod bolts are es- 

sential elements in the construc- 
tion of reciprocating machines, such as 
the typical Diesel engine. The stress 
conditions under which these bolts 
work are often misunderstood, al- 
though a proper appreciation is partic- 
ularly helpful in the correct mainte- 
nance of these parts. 

First, let us consider an assembled 
connecting rod bearing with the crank- 
pin bearing bolts in place, but not 
tightened. Assume there are two bolts, 
one on each side of the bearing. If the 
bolts are tightened alternately and 
evenly, it will be observed that the 
length of the bolts will increase slightly 
and that the bearing parts will be com- 
pressed slightly. If, after only reason- 
able tightening, the bolt nuts are 
loosened, it will be found that the bolts 
and bearing box parts have returned to 
the same dimensions as before tighten- 
ing. This indicates that the stresses set 
up by the tightening process were be- 
low the elastic limits of the materials 
of the bolts and the bearing parts. 

Assume now that the bolts are tight- 
ened again, this time using a sledge 
hammer with unreasonable force, until 
the overall length of the bolts is in- 
creased excessively. When the bolt nuts 
are loosened and the parts again meas- 
ured, it will be discovered that the 
overall lengths of the bolts are now 
greater than the original dimensions. 
This indicates that the stresses set up 
by the tightening procedure have ex- 
ceeded the elastic limit of the material 
and the bolts have been damaged and 
cannot safely be used again. It will be 
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observed that this damage has occurred 
under conditions where the engine is 
not in operation. This leads to our first 
important conclusion: a connecting rod 
bolt may be ruined simply by improper 
tightening procedure. 

The next consideration is to visual- 
ize the nature of the stresses introduced 
during actual operation. Pieture the 
bearing previously discussed, properly 
assembled in a running engine. Assume 
a vertical, single-acting, 4-cycle en- 
gine, and follow the varying conditions 
of load and stress occurring during the 
working cycle, starting observations at 
the firing dead center. At that time, 
the gas pressure in the cylinder is about 
the maximum of the cycle and this 
pressure forces the upper half of the 
connecting rod bearing against the 
crankpin. The stresses in the connect- 
ing rod bolts under these conditions 
are very little different from those im- 
posed in assembly. As the piston moves 
downward toward lower dead center, 
all factors are such as to maintain pres- 
sure between the upper bearing half 
and the crankpin, and no important 
stress changes are introduced in the 
bolts. This continues during the first 
part of the next or exhaust stroke when 
the crankpin is forcing the piston up- 
ward, accelerating the reciprocating 
masses. A change occurs in the latter 
part of this stroke, when the mo- 
mentum of the reciprocating masses, 
meeting practically no resisting gas 
pressure in the cylinder, causes the as- 
sembly of piston and connecting rod 
to pull on the crankpin. The stress in 
the connecting rod then reverses from 


compression to tension. The pull of the 
piston and connecting rod must be 
taken by the connecting rod bolts. This 
condition continues during part of the 
next, or suction stroke, until the stress 
in the connecting rod reverses from 
tension to compression as the mo- 
mentum of the reciprocating masses 
acts downward. During the final, or 
compression stroke, the connecting rod 
remains in compression because of in- 
creasing air pressure in the cylinder. 
Condensing the result of these observa- 
tions, it can be said that the tension 
load in the connecting rod bolts does 
not change materially from that pro- 
duced by the original assembly, except 
during a small part of the cycle when 
the connecting rod is in tension. At 
that time there is additional tension in 
the bolts. 

Next, consider the stress conditions 
in the complete crankpin bearing as- 
sembly as the result of these loads. 
Pressure of the bolt head and nut con- 
tact areas causes compression in the 
surrounding material of the bearing 
halves. When the connecting rod is un- 
stressed or in compression, the tension 
load in the bolts equals the compres- 
sion load in the bearing box material. 
Tension loading of the connecting rod 
alters this equilibrium, by introducing 
additional tension in the bolts, which 
in turn reduces the compression in the 
bearing box material. The additional 
load in the bolts is less than the ten- 
sion load in the connecting rod by the 
amount the bearing box compression 
is relieved. It is important to appreci- 
ate this fundamental condition, which 
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A bolt 127% in. long, 1-9/16 in. in 
diameter, for an engine of 12!/,-in. 
cylinder bore 
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is illustrated by the following example: 
assume that the initial tension load 
applied at assembly in each of two 
bolts is 50,000 pounds. Assume also 
that the bolts and box parts are equally 
elastic, which means that for each 
pound of tension load increase in the 
bolts there will be one pound reduction 
in compression load in the bearing box 
material. Now, if the inertia forces in- 
troduce a tension load of 20,000 Ib. in 
the connecting rod, or 10,000 Ib. for 
each side of the bearing box assembly, 
the reactions will result in an increase 
in tension load in each bolt of 5000 
lb. and a reduction in compression load 
of the bearing material surrounding 
each bolt of 5000 pounds. 

This example illustrates actual con- 
ditions in a general way. The figures 
used are arbitrary, but the fact that 
the bolt tension load increases only a 
fraction of the amount of the tension 
in the connecting rod applies in all 
cases. It is therefore an error to imagine 
violent fluctuations of stress in con- 
necting rod bolts as a result of the in- 
ertia forces. In the above example the 
total load per bolt ranged from an 
initial load, due to assembly, of 50,000 
lb. to a maximum of 55,000 pounds. 
In actual practice the bearing box is 
usually less elastic than the bolts, with 
the result that the bolts take consid- 
erably less than half the tension load of 
the inertia forces. Generalizing, it will 
be evident that the stiffer the bearing 
construction and the more elastic the 
bolt, the smaller will be the change in 
bolt tension introduced by the inertia 
forces. 

Now let us consider certain compli- 
cations. First, visualize that the entire 
bearing and bolt assembly is made of 
elastic materials. When the bolts are 
tightened, in addition to effects intro- 
duced by pure tension, there are also 
effects introduced as a result of actual 
twisting of the bolt during the tight- 
ening. The face of the bolt head in con- 
tact with the bearing box material may 
not be exactly square to the center line 
of the bolt under loaded conditions. 
Such misalignment can be caused by 
irregular elastic deformations in the 
bearing box material under the pres- 
sure of the bolt head. This same condi- 
tion may also occur at the nut end and 
these effects may be aggravated by im- 
proper mechanical fit. There may also 
be conditions in which the bearing, as 
it compresses, deforms in an irregular 
manner such as actually to bend the 
bolts. In other words, as the bolts are 
tightened, complex stress conditions 
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resulting from unavoidable deforma- 
tions of the entire bearing assembly are 
introduced. These introduce factors 
that are indeterminate mathematically 
but nevertheless constitute very real 
stress conditions. Proper assembly prac- 
tice and proper operating conditions, 
including proper running clearances, 
will materially reduce such indeterm- 
inate stresses. It must be appreciated 
that the indeterminate stresses may un- 
der certain conditions be more conse- 
quential than the determinate stresses, 
and calculations based on tension only 
may therefore, under such conditions, 
be misleading. 

It is now in order to review some of 
the considerations involved in the de- 
sign of connecting rod bolts. In a 
proper design the stresses applied at 
any time and in any part of the bolt 
must be well below the elastic limit of 
the material of which the bolt is made. 
On the other hand, the bolt must be 
fitted into a space limited by other de- 
sign considerations. The design of the 
bolt must provide maximum safety and 
still conform to the space limitations. 
Materials used for construction of bolts 
should be suitable heat-treated alloy 
steels. Manufacturers must employ ex- 
acting procedure in the procurement 
of bolt material, control of heat treat- 
ment, and machining, and must exer- 
cise rigid inspection and testing. The 
extreme care with which manufactur- 
ers construct connecting rod bolts is 
not generally appreciated. Too much 
emphasis cannot be laid upon the im- 
portance of obtaining all such bolts 
from the manufacturer. 

The technique of mechanical assem- 
bly plays a very important part in 
proper performance of a connecting 
rod bolt. Heretofore, the manufac- 
turer, through written or verbal in- 
structions, has prescribed methods of 
bolt tightening that have been based 
largely on mechanical feeling or judg- 
ment to be exercised by the operator in 
establishing the proper tightness. In 
most cases, recommendation has been 
made that so much man power at the 
end of a lever of a given length should 
be employed. Wrenches equipped with 
shear pins have been provided. Supple- 





mentary precautions have also been 
generally adopted, such as marking the 
bolts and nuts in sets and maintainin 
the same pairing, and inspection of the 
seats for squareness, foreign Particles, 
or damage. 

It has been recommended that the 
length of the bolts should be checked 
accurately at each overhaul and if ; 
bolt shows any permanent elongation, 
however small, it must not be used 
again. Most careful inspection should 
also be made of the surface of the en- 
tire bolt, including threaded section, 
for evidence of hair-line cracks invis- 
ible to the naked eye, stress-raising 
nicks, and similar defects, any of which 
render the bolt unsuitable for further 
use. The original carefully finished sur- 
face of the bolt should not be altered 
by filing or any ordinary machining 
work. No attempt should ever be made 
to straighten a bolt either in a cold or 
heated condition, and under no circum- 
stances should a bolt be annealed. All 
these precautions, however, are only a 
partial protection, because fatigue fail- 
ures occur with practically no preced- 
ing deformation of the material, and 
incipient cracks are not readily discov- 
ered in spite of the great progress that 
has been made in this direction. It is 
therefore good practice to replace the 
bolts at suitable intervals as a precau- 
tion, even though no defects are evi- 
dent. The manufacturers’ recommend- 
ations as to such intervals, expressed in 
hours of engine service or revolutions, 
should be carefully followed. 

Let us return now to the all-impor- 
tant question of how much to tighten 
the bolts. A proper procedure can be 
built around an increase in length bya 
definite amount. The proper increase in 
length of the bolt when correctly 
tightened can be determined for each 
specific engine by calculation, tests, 
and experience. A measuring device and 
procedure can then be used that are 
readily applied and at the same time 
accurate. Different manufacturers’ ad- 
vice in this respect may vary, but the 
method is now widely accepted and 
eliminates the dangerous uncertainty 
regarding the degree to which the bolts 
should be tightened in assembling. 
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ITHOUT installing expensive 

fractionating equipment to 
produce sharply defined hydrocarbons 
for refrigeration of absorption oil, J. E. 
Crosbie, Inc., has increased the effici- 
ency of the Fitts gasoline plant ap- 
proximately 20 percent by using con- 
densed stabilizer overhead discard, 
which is a “run of the mill” mixture 
of propane and butane. Equipment 
utilized in refrigeration consists of 
heat exchangers, arranged in three sec- 
tions, 3-cylinder, 13/2-in. by 20-in. 
compressors, and condensing units to 
liquify the refrigerant. 

Experiments have been performed in 
the Fitts plant for several months to 
determine what kind of equipment 
could be used to cool the absorption oil 
sufficiently without necessitating re- 
building the plant or purchasing extra 


Efficiency of 





Primary double unit for refrigeration 
of absorption oil. The split stream 
flows through two units for extraction 
of high heat, subsequently passing 
through an additional system to re- 
duce to 60 deg. fahr. the tempera- 
ture of the oil going to the absorbers 





stabilizer. An analysis of the field gas 
is as follows: 








Percent Gal. per M. 

Methane . . . . 78.84 
Oe ee ee 10.96 
Propane . ... 6.32 
Iso-butame . . . 0.93 .303 
N-butane ... 1.52 479 
Pentane plus . . 1.43 586 

Total . . . 100.00 1.368 











The primary equipment for re- 
frigeration consists of two units. One 
is constructed from six sections of 12- 


Gasoline Plant Operation Increased 
by Refrigeration of Absorption Oil 


Mixture of propane and butane obtained from stabilizer 
overhead is economical refrigerant 


equipment. The equipment finally in- 
stalled processes about 3,000,000 cu. 
ft. of propane and butane vapors per 
day, continuously recycled within a 
closed system, and reduces the tem- 
perature of absorption oil from about 
95 deg. fahr. on the outlet from the 
atmospheric coolers to about 60 deg. 
fahr. on the inlet to the absorbers. 
Refrigerant is made in the plant 
from condensate from the stabilizer 
overhead, and varies in composition 
according to the grade of natural gaso- 
line withdrawn from the reboiler. 
When 26-Ib. natural gasoline is being 
made, the refrigerant is principally 
propane, as the characteristics of gas 
from the Fitts pool make it extremely 
difficult to produce regular 26/70 gas- 
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A part of the refrigeration system 
used to reduce the temperature of 
absorption oil for more efficient ex- 

traction of gasoline 
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By J. C. ALBRIGHT 


oline when all the butanes are re- 
moved from the bottom product in the 





in. heat exchangers and has a total 
exchanger surface of 2808 sq. feet. A 
4-ft. by 9-ft. vessel is mounted above 
to maintain the fluid level of the re- 
frigerant. The other unit has six sec- 
tions of 10-in. exchangers, containing 
a total exchanger surface of 1890 sq. 
ft., and is also equipped with a 4-ft. 
by 9-ft. vessel mounted above. Only 
one liquid level controller is used on 
the units, as that is sufficient to main- 
tain the required liquid level of re- 
frigerant in both drums. 


The secondary system is made of 
four 10-in. sections, and 12 10-in. by 
5-ft. smaller units, having a total ex- 
changer surface of 1962 sq. feet. This 
system also contains a 4-ft. by 9-ft. 
vessel mounted in the same manner as 
those above the primary units, and a 
liquid level controller operating by re- 
mote control the valve that admits the 
refrigerant to the system. 

The absorbent leaves the atmos- 
pheric coolers through a single line 
that leads to the primary refrigeration 
units, where it branches to split the 
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stream so each unit will cool an equal 
volume of oil, removing the high heat 
from the material. Each outlet is joined 
te a single line, leading to the second- 
ary refrigerator, where the temperature 
is lowered to that required for opera- 
tion. 

The system, filled with the mixture 
of propane and butane, is maintained 
at a pressure of about 125 lb. on the 
discharge of the vapor compressors, 
and this pressure is carried at the con- 
trol valves. These valves are installed 
in small lines, the same diameter con- 
tinuing throughout the distribution 
system to several points below the ex- 
changers, where the lines are enlarged 
to 2-in. pipe connections on the sheils 
of the lower sections of exchangers. 
Fluid is maintained at a level approxi- 
mately half way up the horizontal 
vessels, and outlet pressure varies from 
atmospheric to about 5 lb. gauge. Pip- 
ing 4 in. in diameter is attached to 
the outlet on the cooling side of each 
exchanger section to permit flow of 
liquid and vapors from each unit to 
the vessel above without restriction or 
excessive back-pressure. 


Oil Drip Pans 


Machinery 


N the water-flooding area around 
Bradford, Pennsylvania, South Penn 
Oil Company operates several plants 
equipped with high-pressure pumps, 
many of which are vertical, triplex 
units driven by multicylinder gas en- 
gines. These pumps are direct-con- 
nected to the engines, so the lay shaft 
to the reduction gears has two exposed 
bearings, which are lubricated with 
sight-feed oilers. 

Under normal operating conditions, 
these bearings receive more oil than is 
consumed. The surplus flows from the 
mounting, and if not directed else- 
where will drip on the base of the 
pumps or on the concrete floor. Under 
each bearing has been placed a catch 
basin, made of light sheet metal in the 
form of a shallow pan, which is at- 
tached to the base of the pump by 
brackets and studs. 

To one end of each pan is welded a 
reservoir, in the form of a can having 
a capacity of a pint of liquid. The pans 
are attached in such a way that the oil 
will flow to the reservoir, which can 
be emptied by removing a 4-in. cast- 


Oil is circulated at an average rate 
of 650 gal. per minute, approximately 
936,000 gal. per day, and under nor- 
mal atmospheric conditions is cooled to 
a temperature of about 95 deg. fahr. 
in the atmospheric sections in the 
louver tower. After the oil flows 
through the two primary refrigeration 
units and the secondary system, its 
temperature is lowered to approximate- 
ly 60 deg. fahrenheit. Temperature re- 
duction in this unit is not obtained di- 
rectly by expansion of the refrigerant 
into the exchangers, but by constant 
evaporation of the liquid, because of 
the reduced pressure within the liquid 
drums above the units and the higher 
temperature of the absorption oil en- 
tering the system. 

Material used to build the refrigera- 
tion unit was obtained from plants 
that have been dismantled in fields no 
longer requiring gasoline plants. This 
accounts for the difference in size and 
capacity of the several banks of ex- 
changers installed. Before being assem- 
bled all exchanger units were recon- 
ditioned. 

Under normal plant operation the 



































refrigerant contains a variable amount 
of both propane and butanes, and the 
system is recharged at intervals of 
about three months to remove heavier 
fractions remaining after normal 
evaporation has eliminated some of the 
lighter fractions. When this procedure 
is followed the liquid is trapped from 
the refrigeration system accumulator 
drum directly into the plant stream of 
gasoline and refractionated to recover 
both the lighter cuts and the heavier 
fractions that may be used for making © 
regular grades of gasoline. 

In order to determine the efficiency 
of the refrigeration system, it has been © 
shut down at intervals when the plane 
was processing a normal load of field 
gas. Before taking the cooling units 
out of service in these tests, plant pro. 
duction was considered to be 100 per. 
cent, for convenience in computation, 
but for periods when normal atmos. 
pheric cooling was obtained without 
refrigeration, production declined to 
approximately 80 percent with no 
other changes in operation, or apparent 
changes in plant load or quality of gas 
delivered from the field. 


on Water-Pumping 



























Drip pans placed on high-pressure water pumps used by South Penn Oil Com- 


pany on water-flooding properties at Bradford, Pennsylvania. Pans are built 
with reservoirs so oil will flow from pan without becoming filled with dust 
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iron plug screwed into a collar attached 
to the lower end of the reservoir. 

An extremely shallow pan is at- 
tached to the pump between the cross- 
head and the packing gland of the pis- 
ton to catch what oil may drip from 





above, and to direct it through tilted 
corners to the catch basins on the base. 
These inexpensive, easily-installed de- 
vices add greatly to the appearance of 
the pump room by preventing oil from 
staining equipment and floors. 
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HE first Vertical Twin-Cylinder 
Steam Engine for oil tield service 
was developed in 1931 by Oil Well 
Supply Company— PIONEER in steam 
saving machinery. This No. 1 or Pioneer 
Engine has drilled more than 200,000 
teet of hole. 
Now hundreds of “Oilwell” Vertical 
Steam Engines have proved their high 


eficiency by drilling wells deeper, faster 


and cheaper in the oil helds ot the world. 


NO.7 73,-INCH BORE x 7-INCH STROKE 
Triple-purpose prime mover for moderate duty — hoisting 
in tandem; driving medium size power slush pumps; in- 
dividual rotary table drive. 





OitL WELL SUPPLY COMPANY 


Branch Stores in All Oil Fields 
Subsidiary of United States Steel Corporation 


OILWELL 
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Fig. |. Pipe-line crew carefully coat- 
ing a river weight 
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By 
DAVE HARRELL 


Corrosion Engineer, 
Houston Pipe Line Company 


Pipe Line 





Coatings and 
Cathodic Protection 


Many factors affect the choice of coating and type of unit 


T has become general practice among 

oil and gas pipe-line companies to 
coat all pipe lines before laying them 
in the ground. These coatings range 
from cold grease to expensive pitch 
enamels. Every day someone asks us 
which is the best coating to apply to a 
piece of pipe and we always reply that 
the best coating is that coating which 
possesses the highest electrical resist- 
ance per sq. ft. after it is laid in the 
ground and which is able to maintain 
this high electrical resistance over a 
long period of time. 


With the increased popularity of 
cathodic protection and its general use 
in the Gulf Coast area we found that 
we had another set of questions asked 
us: how much current does it take to 
protect a pipe line and shall we at- 
tempt to protect practically bare lines 
or shall we dig up the old lines and 
coat them and then apply our cathodic 
protection? About all we can say in re- 
ply to these questions is to set out as 
many of the determining facts as pos- 
sible where everyone can see them and 
let each pick a set of circumstances 
that seems to fit his particular condi- 
tions and find his own answer. 

The electrical unit of the current, 
the international ampere, has been de- 
fined as that amount of current that 
will deposit .00111800 grams of silver 
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for cathodic protection 


per second from a solution of silver ni- 
trate’. This electroplating process is 
nothing more than accelerated galvanic 
corrosion of one metal surface at the 
expense of the other. We find that it 
functions by reason of current elec- 
tricity and we also have found that 
both corrosion and its man-made an- 
tithesis, cathodic protection, depend 
for their progression on the flow of 
electric current. Static electricity ap- 
parently does not promote or retard 
electro-chemical activity. Corrosion of 
underground pipe lines was soon identi- 
fied as the chemical disintegration of 
the iron they contain. This chemical 
transfer was accomplished in a solu- 
tion of ionized salts and accompanied 
by the generation of electric currents 
that were caused to flow from one elec- 
trode to the other because of a differ- 
ence of electrical potential. This dif- 
ference of potential was always of suf- 
ficient magnitude to overcome the soil 
resistance that corresponds to the in- 
ternal resistance of a voltaic cell. 

It was soon found that these differ- 
ences of potential, which indicated 
current flow, were of two forms; they 
were either induced from some outside 
source such as stray currents from 
street railway lines, or they were gal- 
vanic and had their origin in the pipe- 


tHandbook of Chemistry and Physics. 


line soil itself. In the first case, it is 
always propitious to set up a system of 
electrical drainage and relieve the pipe 
lines of the current they are carrying 
by conducting it back to the source 
through a network of low-resistance 
conductors. In the second instance, an 
artificial set of circumstances can be 
created to overcome the weak poten- 
tials so set up and we call this cathodic 
protection, as it always involves mak- 
ing the pipe line highly cathodic to an 
anode buried at some distance from it. 

Galvanic currents on pipe lines are 
of three distinct kinds: (1) The long 
line currents that accumulate over 
long sections of welded or coupled lines 
and discharge in sections surrounded by 
low-resistance soil; (2) the currents 
that always flow through the soil 
around an insulated joint or sleeve in 
the pipe line; and (3) the local ac- 
tion galvanic currents that set up small 
differences of potential in areas no 
larger than a dime on the surface of 
a piece of pipe. 

We combat all three forms of cor- 
rosion by first bonding the insulating 
joints, if there be such, with heavy 
copper wire and then reversing the 
flow of current so that it flows froma 
remote anode to the pipe through the 
soil in which the pipe lies. We increase 
the current flowing in this artificial 
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MERICAN Tiger Brand Wire 
A Lines are tough. They are 
strong, and yet elastic enough to 
withstand the sudden shocks of drill- 
ing. They are flexible. They handle 
easily. They are safe and economical 
to use. Their uniformly high quality 
saves you money by reducing the 
danger of delays due to breakage. 

The ability of American Tiger 
Brand Wire Lines to stand up under 
heavy punishment is provided for in 
the specifications to which they are 
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This wire rope is the TOUGHEST 


on the job! 
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precisely made . . . guaranteed by the 
care with which they are produced by 
experienced men in our plants. . . 
proved by their efficient and eco- 
nomical use in the field. 
Engineering progress has made 
possible such a wide range of types, 
sizes, and grades that there is a cor- 


Cleveland, Chicago and New York 





AMERICAM 
TIGER BRAND 
WIRE LINES 









rect wire line for each job. American 
Tiger Brand Wire Lines are available 
in Standard (non-preformed ) or Ex- 
cellay (preformed) constructions. 
Our engineers can help you determine 
which wire lines are the most practi- 
cable and most economical for your 
requirements. 


American TIGER BRAND Wire Lines 


AMERICAN STEEL & WIRE 


COMPANY 


COLUMBIA STEEL COMPANY, Russ Building, San Francisco 

















June, 1938 
































circuit until the measured voltage drop 
from soil to pipe is a minimum of 
minus .24 volt. The reason we have 
chosen this minimum is that laboratory 
tests seem to indicate that all local ac- 
tion currents cease at this point and 
that the iron in our pipe line is not 
taken into solution in any of the soils 
we have encountered. Also, we have 
never found a soil in which the sus- 
tained iron-to-iron potential exceeded 
minus .24 volt. As we associate all gal- 
vanic corrosion with its manifestation 
of potential we assume that when we 
have attained an absolute voltage drop 
from soil to pipe of minus .24 volt we 
have successfully averted any further 
galvanic currents from natural sources. 
We measure this soil-to-pipe drop 
either with an ionic balance employing 
copper sulphate electrodes and an ex- 
tremely high resistance meter or by 
vacuum-tube voltmeters and iron or 
steel contactors made from the pipe it- 
self. In either case the current drawn 
must be below that necessary to cause 
polarization either between the cop- 
per contactors of the copper sulphate 
electrodes or the iron ones of the 
vacuum-tube arrangement. 

How much current do we have to 
feed from our anode to obtain this 
minimum negative protective potential 
on the pipe? This obviously depends on 
many factors. First, it depends on the 
area exposed and specific resistance of 
the substance from which our anode is 
constructed. Secondly, it depends on 
the sq. ft. area of the pipe in the sec- 
tion on which cathodic protection is 
desired. Third, the ohms per cu. cm. 
resistivity of the soil through which 
the current is passing. Fourth, the re- 
sistance of the feed wires, pipe, and in- 
ternal resistance of the current gen- 
erator used. Lastly, it depends on the 
condition of the coating on the pipe 
on which protection is desired. This 
last factor is related to the second one 
as the area involved will depend on 
how much pipe is effectively covered 
by the coating. 

This last factor is the one most im- 
portant of all because it will most vi- 
tally affect the amount of current nec- 
essary to provide cathodic protection. 
The materials used to coat pipe lines 
are all of sufficiently high specific re- 
sistance that no current would be 
drawn at the low voltages commonly 
employed in electrically protecting 
pipe lines if a perfect job could be ob- 
tained. The amount of current drawn 
then at customary low voltage is in 
turn a measure of the worth of the 
coating job when compared to the 
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Fig. 2. Leak frequency curve on a mile 
section of |6-in. pipe 
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amount of current necessary to pro- 
tect bare line of a similar area. 

This company has in operation a sec- 
tion of 5600 ft. of coated 18-in. line 
that is adequately protected by a cur- 
rent of six amp. at six volts. This 
gives a current of .000257 amp. per 
sq. foot. On the other hand, we have 
a similar section where the coating is 
in such bad condition that the best we 
have been able to do is .00452 amp. per 
sq. ft., or about 20 times the current 
necessary. This picture looks bad 
enough, but when we consider the 
power required we find that the almost 
bare pipe takes 113 times the power in 
watts per sq. ft. required by the well- 
coated section. The superintendent of 
another company told the writer that 
he was able to protect 40 miles of 8- 
in. line with 40 amp. when the line 
was well coated and lying in a high 
resistance soil. This is the best we have 
ever heard of and yields a factor of 
.000083 amp. per sq. ft. and ap- 
proaches a perfect coating job. 

As coating plays such an important 
part in the reduction of exposed pipe 
area and consequently the amount of 
current and power necessary to protect 
a pipe line cathodically, we have given 
the application of pipe coatings our 
special attention for the last several 
years. On page 97 of the October, 
1936, issue of The Petroleum Engineer, 
the writer described the type of holi- 
day detector used to find holes in pitch 
enamel coatings and in the Mid-Year, 
1937, issue of The Petroleum Engineer 
there was described in detail all the op- 
erations performed in applying pitch 
enamels to large-diameter pipe lines. 
Since that time we have further per- 
fected our holiday detector so that it 
now delivers some 20,000 volts and 
draws but two amp. from an 8-volt 
dry battery. Finding holidays is impor- 
tant in obtaining good coating jobs and 
we have found that it is necessary that 
the spark used be capable of jumping 
an inch in dry air. The following table 
from the Smithsonian Institute gives 


day detector that will not only find 





the voltage necessary to jump Vario, | 
distances in dry air between point elec 
trodes. ; 


Decimal of inch Voltage : 
1 3720 
2 4680 
3 5310 
4 5970 
5 6300 
6 6840 | 
7 7455 | 
8 8070 
1.0 8670 


Model ““T” Ford spark coils were jn | 
general use in most of the early hol. 
day detectors and they were betty 
than no holiday detector at all, bur 
they drew heavily on the pri 
source of current, which usually js , 
storage battery that is hard to trans. 
port along a line being laid. With th 
arrival of high-compression motors jn 
automobiles it was necessary for ca 
manufacturers to raise the voltage of 
the jump spark coils placed on them, 
We find that it takes 12,000 volts to 
jump a .02-in. gap at 80-Ib. pressure’, 
By using a coil from a modern high- 
compression automobile and the vibr:. 
tor unit from the radio on the sam 
car we have been able to make a holi- 


a 


rr 


voids but puncture thin places in coat. 
ings as well. The result is that al. 
though we fixed twice as many hol- 


days as before, our per sq. ft. resistance 


to a minimum the expense of applying 
cathodic protection to the crossing. 


have the following observations to re- 


for coated lines has more than doubled, 


Fig. 1 shows a pipe-line crew care- | 


fully coating a river weight before al- 
lowing it to settle slowly into place. 
This was done not so much to protect 
the weight from corrosion as to cut 
down on the exposed area of metal in 


the crossing line and in this way reduce 


As to the type of coating to use, we 





cord. Pitch enamels of high melting 
point are rather brittle and we have 
never been able to obtain a good job 





?Gas and Oil Engines by Marks, p. 197. 
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t chem on small-diameter pipe. 
re sod success is had when they 
are fluxed down to 165- to 170-deg. 
melting point for application to lines 
of smaller than 6-in. diameter. We feel 
that a good durable shockproof wrap- 
per should be used with these more 
ductile coatings. The high-power holi- 
day detector can be run over the wrap- 
per and will find holidays by jumping 
right through it to the bare pipe un- 
derneath. We do not recommend this 
procedure, however, unless the 
weather is so hot that the softer coat- 
ing will not set up hard enough to per- 
mit the detector to run directly over 
it. For temporary small-diameter lines 
and leak repairs on large-diameter lines 
we use the asphalt and grease coating, 
as described in an article that appeared 
in The Petroleum Engineer for Sep- 
tember, 1936, on page 50. As cited in 
this article, the grease seals the asphalt 
and the asphalt holds the grease. The 
holiday detector may be run over the 
paper wrapper as described above. 

The principal factor that should de- 
termine the coating to be used would 


appear to us to be an economic one. 
The oil and gas transportation industry 
is shot through with temporary ex- 
penditures for gathering systems, etc. 
On such lines as these where their ef- 
fective life is not more than three or 
four years, it would seem to us that a 
cheap coating and electrical protec- 
tion would be far more economical 
than 2.5 cents-per-lb. pitch enamel 
that would all be lost when the line is 
removed. The life of these pitch en- 
amels, where they are protected elec- 
trically, should be at least 15 years and 
only one-fifth of their effective life 
would be used in this manner. On the 
other hand, for permanent trunk lines 
we feel that it is much better to use 
expensive coatings and then apply elec- 
trical protection than to use inferior 
coatings and do likewise. As to the ad- 
visability of using electrical protection 
of practically bare pipe of large diam- 
eter already in the ground, again its 
permanence would determine the 
course that should be followed. It ap- 
pears to us as about a five to eight 
proposition under these circumstances. 
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In other words, it looks as though we 
would spend five dollars on cathodic 
protection over a period of ten years 
where we would spend eight removing 
the line from service and recondition- 
ing it. If there is a chance that the 
pipe is going to be moved and placed 
in other service then we feel that elec- 
trical protection is worthwhile. To 
substantiate this we submit Fig. 2, 
which shows the leak frequency curve 
on a mile section of 16-in. pipe during 
the years 1934 to June, 1938. It will 
be seen that cathodic protection was 
established September 23, 1936. The 
dotted line shows the estimated num- 
ber of leaks had we not maintained 
protection on this section. Nothing 
has been done in the way of coating 
this line as the company may decide 
at any time to remove it and place it 
in service elsewhere. We feel that the 
results more than justify the expense 
involved. The dotted line was drawn 
from our general corrosion leak curves 
in similar areas where no protection or 
additional protective coatings have 
been applied. 





Water for Oil-Well Flooding Operations 


R. HARLAN W. NELSON, 

School of Mineral Industries, 
Pennsylvania State College, has outlined 
the characteristics of water suitable for 
oil-field flooding operations, the method 
of analyzing the raw water, the meth- 
ods of treating the water to remove 
undesirable substances, and the methods 
of preventing corrosion of equipment 
by the water.’ 

Water used in flooding oil sands 
should not contain any substance that 
might plug the pores of the oil sand. 
Most natural water requires some 
chemical treatment to make it suitable 
for use, the method of treatment de- 
pending upon the nature of the water. 

Each different water presents a diff- 
erent treating problem, and an analysis 
of the water is necessary before the 
proper method of treatment can be de- 
termined. Samples of water for analysis 
should be taken carefully and immedi- 
ately sent to the laboratory. 

Water to be used for flooding oil 
sands is analyzed to determine the 
amount of suspended matter, corrosive 
gases, iron, manganese, and organic 
growths present, and the corrosive 


—_— 


‘Water for Oil-Well_ Flooding Operations, 
The Pennsylvania State College Bulletin, Circu- 
lar 10, May, 1938. 17pp. 
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properties of the water. 


Suspended matter may be removed 
by addition of a coagulent, such as 
alum, and filtration of the resultant 
floc. The addition of alum to the water 
lowers the pH and alkalinity of the 
water, increasing its tendency to cor- 
rode the pipe and other equipment. 
Hence the proper amount should be 
determined carefully, and no excess 


added. 


The common corrosive gases present 
in water are carbon dioxide, hydrogen 
sulphide, and oxygen. The first two can 
be removed by aeration but the oxygen 
content would be increased thereby. 
However, if the water contains a large 
amount of iron in solution, aeration is 
the simplest way to convert the iron 
to an insoluble iron oxide. The analy- 
sis of the water will indicate whether 
such treatment is necessary or desirable. 
Manganese is similar to iron in its be- 
havior, and its removal is accom- 
plished in a similar manner. 


Organisms known as algae are com- 
mon in water exposed to the atmos- 
phere, and some forms grow rapidly 
even in the absence of sunlight. One 
lb. of copper sulphate per 100,000 gal. 
of water will serve to kill these organ- 


isms except in rare circumstances, 
when the addition of chlorine may be 
necessary. 

Corrosive substances remaining in 
the water after treatment may dissolve 
sufficient iron from the pipe to cause 
precipitation of insoluble iron com- 
pounds in the sand. These substances 
include carbon dioxide, oxygen, and 
salts such as chlorides. Acidity, or low 
pH (high hydrogen ion concentra- 
tion), also promotes corrosion. Treat- 
ment with lime will remove bicarbon- 
ates, carbon dioxide gas, and magnes- 
ium,and will neutralize acidity, but the 
amount of lime added must be regu- 
lated carefully, as excess lime tends to 
precipitate in the sand as calcium car- 
bonate. Limestone (calcium carbonate) 
has been substituted for lime with good 
results in some projects. The water 
becomes saturated with calcium car- 
bonate and solution ceases. The higher 
temperature of the oil sand raises the 
saturation point so that the calcium 
carbonate remains in solution. 

The importance of obtaining the 
services of a competent analyst is em- 
phasized, as he will be able to assist 
in selecting proper treating methods. 
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J. J. McPOLAN, superintendent 
of the Dallas District of the Magnolia 
Pipe Line Company, has been made 
superintendent of the Central Divis- 
ion of the company. C. E. STILL, 
district foreman of the Louisiana- 
Arkansas District becomes superin- 
tendent of the Dallas District. J. E. 
McGEATH, superintendent of the 
Luling-Mirando District has been 
made superintendent of the Southern 
Division with headquarters at Hous- 
ton, Texas. R. W. STEWART, dis- 
trict foreman of the Luling District, 
has been made superintendent in that 
area, and H. C. ALTON, district 
foreman of the Mirando City area, has 
been promoted to superintendent of 
the Southwest Texas District. J. G. 
NORTON, assistant superintendent 
of maintenance, has been appointed 
chief mechanical engineer of the com- 
pany, making his headquarters in Dal- 
las. A. W. FREY becomes the new 
assistant superintendent of mainte- 
nance. F. G. WHITE, chief gauger of 
the East Texas District, has been pro- 
moted to district foreman of the 
Louisiana-Arkansas District with head- 
quarters at Shreveport, Louisiana. D. 
R. FORD becomes chief gauger of 
the Central Division, his headquarters 


being at Longview, Texas. 
-_-_—<> 


JOE A. HOLMES, chief petroleum 
engineer, Standard Oil Company of 
Venezuela, Caripito, Venezuela, was in 
attendance at the International Petro- 


leum Exposition at Tulsa last month. 
Cociaastl nai 


T. A. TRAX, drilling superintend- 
ent at Chase, Kansas, for the Gulf Oil 
Corporation, has been transferred to 
Centralia, Illinois, as district foreman 
in charge of production. 

——— Se 


DR. F. W. SULLIVAN, JR., re- 
cently was made director of research 
at the Whiting, Indiana, refinery of 
the Standard Oil Company of Indiana. 
DR. W. H. BAHIKE is assistant as- 
sociate director. 

a 

EUGENE H. DENTON, in 
charge of drilling and production ac- 
tivities of the Ohio Oil Company in 
Montana, has resigned to join the staff 
of the Anglo-Canadian Oil Company, 
Ltd., an Alberta company. 
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IN THE 


GEORGE F. SMITH has been 
elected vice-president and treasurer of 
the Continental Oil Company, and 
J. G. DYER 
vice-president 
in charge of 
production and 
drilling east of 
the Rocky 
Mountains, it 
has been an- 
nounced from 
the company’s 
offices at Pon- 
ca City, Okla- 
homa. 

Election of 
George F. Smith to a vice-presi- 
dency follows 31 years as an em- 
ployee of Continental Oil Company, 
the last 19 
years of which 
he has served 
as treasurer. J. 
G. Dyer, one 
of the young- 
est executives 
of a major 
company in 
the oil indus- 
try, has been 
manager of 
Continental’s 
production de- 
partment east of the Rocky Mountains 
since February, 1935, and becomes a 
vice-president at the age of 35. 

senescence 


A. T. RYNALSKI, assistant gen- 
eral superintendent of the Lago Petro- 
leum Corporation’s refinery at Aruba, 
Dutch West Indies, has returned to 
his headquarters following a business 
trip to the United States. 

en 


S. STANLEY LEARNED, who 
has been assistant chief engineer of the 
Phillips Petroleum Company, Bartles- 
ville, Oklahoma, recently was made 
chief engineer of the company. He 
succeeds A. H. RINEY, who has been 
elected vice-president of the company. 
Learned has been with the Phillips or- 
ganization since 1924 and was in 
charge of design and construction of 
the gasoline pipe line constructed in 
1930 by his company from Borger, 
Texas, to East St. Louis, Illinois. 





GEO. F. SMITH 


J. G. DYER 





INDUSTRY 


R. E. HOLCOMB is in charge of 
the office recently opened in Los Ap. 
geles, California, by the Sunray Qj 
Company. He formerly -was in the 
land department of the company 
its Tulsa, Oklahoma, headquarters, 





a 
JAMES KENNETH MURPHY 
has been appointed chief geologist of 
the British American Oil Producing 
Company, Tulsa, Oklahoma. He hj 
been a geologist with the Home-Stake 
Companies. 
-_—_—<> -—_ 


WINFIELD GIVENS, district 
manager for the Sun Oil Company, 
has transferred headquarters of him- 
self and staff from Mattoon, Illinois, 
to Evansville, Indiana. The district 
embraces Sun production activities in 
Illinois, Indiana, and Kentucky. 

— 


G. T. RHODEN, district super. 
intendent of production at Cleveland, 
Texas, for the Gulf Oil Corporation, 
has been made assistant division super- 
intendent for the South Louisiana area 
and transferred to Harvey, Louisiana. 
J. C. CADDEL, formerly assistant 
district superintendent in South Louwi- 
siana, has been sent to Cleveland to 
take over Rhoden’s vacated post. 

a 


JOHN VETTER has been ap- 
pointed superintendent of the re- 
cently-consolidated land and _geologi- 
cal departments of the Pan-American 
Production Company, Houston, Texas. 
G.. J. SMITH is assistant superin- 
tendent for geology under the new ar- 
rangement, and V. I. GRISHAM, 
formerly with the Shell Petroleum 
Corporation, is Vetter’s assistant for 


land. 
oun <> a 


H. P. TAUBMAN, president of 
the Buffalo Oil Company, has moved 
his headquarters from Tulsa, Okla- 
homa, to Dallas, Texas. 

———_<>—__ 

RALPH D. COPLEY, assistant 
manager, Producing Division, North- 
ern District of the California Com- 
pany, of Denver, Colorado, was in at- 
tendance at the International Petro- 
leum Exposition and also the A.P.I 
Midyear Meeting last month. 
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PRODUCTION 
ENGINEERS 


EIGHT FACTS YOU SHOULD KNOW ABOUT 
THE MARTIN-DECKER PUMP DYNAMOMETER 


In 1929 Martin-Decker presented the first Pump Dynamometer for oil field use. Since 
that time progressive oil companies everywhere have relied more and more on this sci- 
entific instrument for quick and positive diagnosis of oil well pumping troubles. With its 
aid they have increased production...lowered power costs...lengthened the life of 
equipment...and achieved maximum production efficiency with scientific accuracy. 


Here are eight important facts you should know about this instrument: 


1. ACCURACY 


The Martin-Decker Pump Dynamometer is inherently accurate. The calibration curve is a straight line with negligible hysteresis. 
Calibration is not materially affected by reasonable variations in the volume of fluid in the system. Recent tests at various pumping 
speeds show time lag to be negligible with the new type non-expanding tubing. 


2. RUGGEDNESS 


The Martin-Decker Pump Dynamometer is an oil field instrument. It does not require ‘‘laboratory’’ conditions and care. For 
example, during a recent test by a major oil company the polish rod parted. The pressure transformer was catapulted into the air 
along with the pump adjuster and other well equipment, but repairs were made by an oil field welder at a cost of 75c! The oper- 
ator, in his normal position at the recorder behind the Samson post, was out of danger. As tests are most commonly made on over- 
loaded wells, this safe position for operator and recorder is important. 


3. EASE OF INSTALLATION 


The Martin-Decker Dynemometer is easy to install and requires less than two minutes shut-down time. Special levers are placed 
on top of the regular rod clamp, an extra clamp goes on top of the levers, the regular clamp is loosened, and the job is done! 


4, ZERO LINE 


The Martin-Decker Dynamometer draws its own zero line with all corrections automatically made. Cards without accurate zero 
lines are of little use. 


5. DEPENDABILITY 


We do not know of a single Martin-Decker Pump Dynamometer, regardless of age, that is not in actual field use today. During 
the nine years the instrument has been manufactured, the total charges to customers for maintenance, including parts and replace- 
ments, has been practically negligible. We believe maintenance costs for the Dynamometer have set a new low for oil field instruments. 


6. COST 


The sales price of the Martin-Decker Dynamometer depends on what the operator desires, but, when scaled down to the bare 
necessities for properly weighing a well, amounts to a surprisingly small sum. If the cost is distributed over a period of ten years (con- 
servatively estimated as the depreciation period of the instrument) the cost would be $6.25 per month. If the instrument is kept busy, 
as it can and should be, the depreciation becomes less than 5c per test! 


7. BENEFITS 


The operator who systematically uses the Martin-Decker Pump Dynamometer may expect to show (1) lower lifting costs, and 
(2) increased production, through his ability to isolate and quickly remedy pumping troubles with scientific accuracy. The operator 
using the Dynamometer properly is able to secure valuable records of each well’s characteristics not obtainable any other way. 


8. RECOMMENDATIONS FOR USE 


The Dynamometer by itself can be of no benefit to the operator. But it pays tremendous dividends in the hands of a capable 
engineer — not necessarily an engineer of long field experience, but one who has a good general understanding of the functions of 
an oil well pump end a string of sucker rods. 

For a company contemplating the use of the Dynamometer, we recommend a man be delegated to Dynamometer work alone. 
Every pumping well offers money-making and money-saving possibilities, and when a man can give adequate time to the study of 
data obtained with a Dynamometer the operator gets the full measure of benefits from this valuable instrument. 


MARTIN-DECKER CORPORATION 


LONG BEACH, CALIFORNIA 


San Joaquin Valley: A F. McQuiston, BAKERSFIELD, CALI FORNIA 
Mid-Continent Distributor: REED ROLLER BIT COMPANY, Houston, Texas 
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Two sailors pretty well stewed went 
to Loews the other night. The manager 
not wanting to run a risk in putting 
them out finally got them upstairs in 
a little-used lounge room, sitting on a 
couch which directly faced a street 
window. This window directly faced 
the window of a room in a hotel across 
the street in which room were a bridal 
couple who had been married that af- 
ternoon and had neglected to pull 
down the window shade. After 2 min- 
ute or two in the dark, one of the sail- 
ors aroused a little, blinked his eyes, 
stared for a moment, nudged his mate 
and said: “Shay, pretty good show 
after all.” His mate just grunted and 
the first sailor again fell asleep. After 
two hours the first sailor aroused again, 
blinked his eyes and again stared at 
the sight before him. He grabbed his 
mate by the arm, shook him and said: 
“Come on, let’s go, this is where we 
came in.” 

7 A + 

A diplomat is a person who can tell 
you to go to hell in such a tactful way 
that you'll look forward with pleasure 
to making the trip. 

¥ 7 5 

The reason modern girls are such 
live wires is that they have such little 
insulation on. 

a eZ 

His boss fired his new stenographer 
because she was too speedy—300 words 
a minute and all of them ‘“‘No.”—The 
Core Driller. 

5 7 tq 

Title of this month’s ditty: She Was 
Only a Girdlemaker’s Daughter, But 
She Lived Off the Fat of the Land. 

‘# # 

Dentist: Don’t open your mouth so 
wide. I’m only going to work in it 
with my fingers. I stand outside. 

yf 
How to Get on Relief 

“I don’t suppose you don’t know of 
nobody who don’t want to hire nobody 
to do nothing, do you? 

yore 

“I am seeking your daughter’s hand, 
sir, have you any objections?” 

“None at all, only take the one that’s 
always in my pocket.” 

'¢# 

A mountain lion descends a tree head 
first. A cat, on the other hand, usually 
comes down backwards. Making it easy 
to tell the difference. 


The gum-chewing girl 
And the cud-chewing cow 
Are somewhat alike. 
Yet different somehow. 
What is the difference? 
Don’t you see it now? 
It’s the thoughtful look 
On the face of the cow. 
4,77 
“How soon shall I know anything 
after I come out of the anesthetic?” 
“Well, that’s expecting a lot from 
the anesthetic.” 


yf 
“Who was that lady I seen you out- 
wit last night?” 
a 


Two dairies were rivals for trade. 

One of the companies engaged a 
daredevil motorist to drive a car 
around the town for 100 hours with- 
out sleep. The management decorated 
the car with large placards reading: 

“This daredevil drinks our milk.” 

The rival company came out with 
placards twice as large, reading: 

“You don’t have to be a daredevil 
to drink our milk.” 

re. # 

A Scotchman had to send an urgent 
telegram, and not wishing to spend 
more money than necessary, wrote like 
this: 

“Bruises hurt, erased afford erected 
analysis hurt too infectious dead.” (10 
words). 

The Scotchman who received it im- 
mediately decided it was: “Bruce is 
hurt. He raced a Ford. He wrecked it, 
and Alice is hurt, too. In fact, she’s 
dead.” (19 words). 


LA 7 tA 


Here lie the bones of sailor Jack 
Who, shipwrecked on this isle, 
With six redhead chorus girls, 
Remained for quite a while. 
He did not die from tropic foods 
Nor from the poisoned cup; 
He just wore out from tearing down 
The signals they put up. 
ee 
He: Am I a man or a mouse? 
She: You must be a man. You don’t 
scare me. 
+ A gy 5 


Sign In Boarding House 


Please Clean the Tub After Bathing. 
The Landlady. 


Judge: On what grounds are yoy ap- 
plying for divorce? : 

Mr. Brown: Ext ravagance, your 
honor.” 

Judge: Extravagance, how’s that? 

Mr. Brown: She kept right on buy- 
ing ice after I bought her an automatic 
refrigerator. 

a 7 

Visitor: So you say that the water 
you get here is unsafe? 

Native: Yeah. 

Visitor: Well, tell me, what precau- 
tions do you take against it? 

Native: First, we filter it. 

Visitor: Yes. 

Native: Then we add chemicals to it. 

Visitor: Yes. 

Native: And then we drink beer. 

,4*f 


Professor: Can you give me an ex- 
ample of a commercial appliance used 
in ancient times? 

Student: Yes, sir; the loose leaf sys- 
tem used in the Garden of Eden. 

yf 


Adam Counted His Ribs 


Adam, after awakening from a deep 
sleep and viewing for the first time 
his helpmate in all her marvelous 
beauty, smiled broadly in amazed ad- 
miration as he began to count his re- 
maining ribs. 

“I wonder,” he mused, “if a man 
can do without all his ribs.” 

Y 7 5 


A minister on a westbound train was 
reading his Bible when a man leaned 
over the back of his seat and said: “I 
don’t believe a word in that book.” 
The minister ignored him and presently 
he repeated in a louder voice, “I don’t 
believe a word in that book.” 

Losing patience, the minister turned 
and looked at his interrupter. “My 
good man,” he said, “would you mind 
going to hell quietly?” 

yf 

Sandy was thinking of getting mar- 
ried, but wanted to be sure that the 
girl of his choice was thrifty. 

So one night, when out walking with 
her, he said, “Maggie, I ken a lassie 
that reads for ’oors in her bed at nicht 
and wastes a lot of gas. Do you read in 
bed?” 

“Only when it’s a moonlicht nicht,” 
she replied. A week later they were 
married. 
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104 International Trucks Prove Their Stamina © 
OFF THE HIGHWAY for Dowell, Incorporated 








8 You get the real measure of a truck when it goes to 
‘| work in the oil country. 
| Dowell, Incorporated, who make a business of 
‘treating oil wells with acid to increase production, 
‘are up against some of the toughest transportation 
problems in the world. Hard roads and oil wells 
seldom get very close together. The type of equip- 
|ment used by Dowell in “acidizing” oil wells is big 
|and heavy. This means cross country trucking from 
| highways to oil rigs with little or no roadway under 
= ‘the wheels. Dowell’s fleet of 104 Internationals, of 
jall sizes, masters these jobs in important oil fields 
“all over the North American Continent. 
} | And just as Dowell’s special treatment of acids and 
= chemicals overcomes natural barriers INSIDE the earth, 
= Dowell’s great fleet of Internationals overcomes the nat- 
ural barriers on top. This combination has treated 
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INTERNATIONAL TRUCKS 


June, 1938 


some 11,000 wells in the last five y years to produce| 
a gain of over $50,000,000 in the oil industry. 

And so it is everywhere—in every line of busi- 
ness, where hauling is a factor, International Trucks 
show the way to profitable operation. Try this 
quality product in your own business and see. 

The complete new line of Internationals covers 
every trucking need from store delivery to oil well| 
delivery. From Half-Ton to powerful Six-Wheelers, | 
they are all new ALL-TRUCK trucks, engineered 
for brilliant performance and styled for brilliant 
appearance. See the New Internationals at any 
International dealer or branch showroom. Then| 
put the one you need up against your own toughest 
test and watch it work! 

INTERNATIONAL HARVESTER COMPANY 


180 North Michigan Avenue (INCORPORATED) Chicago, Illinois 
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ECTOR Well Equipment Com- 
pany, Fort Worth, Texas, an- 
nounces the manufacture and market- 
ing of Rectorseal, a thread dope that 
has been especially developed for use 
on threaded connections in the oil in- 
dustry. 

This new thread protective com- 
pound does not have a petroleum base, 
and is described as being insoluble in 
all petroleum products. It is recom- 
mended for use wherever there are 
threads; on gas, gasoline, oil, water, 
and mud lines, on steam lines that 
carry a temperature to 400 deg. fahr., 
and on tool joints. A 1-gal. container 
of Rectorseal is recommended as suffi- 
cient for treating the threads on 2000 
ft. of 7-in. casing. 

Rectorseal is not intended as a com- 
petitive product to thread compounds 
developed by oil companies for such 
purposes as applying to pipe threads to 
prevent rust while the pipe is on the 
rack, but to serve those special jobs for 
which Rectorseal was made. 

Rectorseal comes in containers of 
two sizes: for sale in 1-gal. cans, and 
shipped in 1-pint cans with all Rec- 
tor casingheads. 

Tests have been made following the 
application and setting up of Rector- 
seal on pipe having the threads cut en- 
tirely through, with the treated threads 
showing no leak under 4000-Ib. pres- 
sure, the manufacturers state. 





Rectorseal Thread Compound 























Goodrich 48-60 Combination 
Belt Vulcanizer 


NEW light-weight, low-cost vul- 
canizer for vulcanizing belts up 
to 60 in. in width has been introduced 
by The B. F. Goodrich Company, 
Akron, Ohio. It is known as the 48- 
60 Combination Vulcanizer; weighs 
only 1650 lb.; has a total wattage of 
5000 watts. This new vulcanizer is 
similar in appearance to the Goodrich 
double platen, water-cooled type ex- 
cept that it has only three hinged bolts 
at each side instead of six. It is not 
made on the bias, but is rectangular in 
shape. The platens are 65 in. wide and 
12 in. long. This makes it possible to 
place the vulcanizer at a 10-deg. angle 
on a 60-in. belt, at a 22-deg. angle on 
a 54-in. belt, and at a 30-deg. angle on 
a 48-in. belt. 

Two advantages are gained by plac- 
ing the vulcanizer at less than a right 
angle to the edges of the belt. First, 
any slight inequalities on the surface 
along the margin of the vulcanized 
portion will pass over the pulleys at an 
angle instead of straight across, and 
this gives much longer life to the 
splice. Second, placing the vulcanizer 
as nearly as possible parallel with the 
splice angle reduces the number of 
heats necessary to complete the splice. 

The 48-60 Combination Vulcanizer 
can be supplied for either 110 or 220 
volts, but no one machine is adaptable 
to both voltages. 





Drill Pipe Elevator 


REATER speed and safety are 
claimed for the new drill pipe 
elevator offered by American Iron and 
Machine Works Company, Oklahoma 
City, Oklahoma, and Houston, Texas. 
One of the features is the improved 








A descriptive folder, 
giving full details of 
this new thread dope, 
will be supplied upon 
request to Rector Well 
Equipment Company, 
Fort Worth National 
Bank Building, Fort 
Worth, Texas. 








latch that enables the operator to yn. 
latch the gate by moving right or left 
handle slightly away, thus preventin 
any damage to fingers and hands, it 8 
stated. Another feature is that the cle. 
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vator can be used for either fourble 
board or finger board racking. 

The equipment is made with a unj- 
versal swivel joint that allows align- 
ment of elevator on pipe to the extent 
that badly-worn tool joints can be 
pulled with the elevator without 
danger of breaking the jaws apart and 
causing an accident. 

The universal swivel joint, as well as 
all other parts, can be repaired or re- 
placed on the derrick floor. 





Electrode for Welding 
Manganese Steel 


HE Harnischfeger Corporation, 
Milwaukee, Wisconsin, announces 
Smootharc “Harmang,” an addition to 
its line of Smootharc welding elec- 
trodes. It is designed for welding on 
parts subject to heavy impact, such as 
manganese castings, railroad frogs and 
crossings, dipper teeth, etc. Its base 
metal is nickel manganese steel, rang- 
ing from 11 to 14 percent nickel man- 
ganese, 31% to 4% percent nickel. 
Carbon content exceeds 1 percent. 
The slag coating, which stabilizes 
the arc and protects the metal against 
loss of carbon and manganese, is held 
to a minimum so as not to interfere 
with the rapid cooling required to 
form an austentitic deposit. With cold 
working, such as hammering and peen- 
ing, the soft manganese deposit be- 
comes an extremely hard martensite 
layer that offers great resistance to 
impact and abrasion. Smootharc “Har- 
mang” operates with the work nega- 
tive and the electrode positive, and is 
built in sizes from '%-in. to '4-in. 
diameter, for use with currents rang- 
ing from 90 to 140 amperes. Further 
information concerning this new weld- 
ing electrode may be obtained by writ- 
ing the Harnischfeger Corporation, 
4400 West National Avenue, Mil- 
waukee, Wisconsin. ose 
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1. Axelson Heavy Duty Cages are formed from bar stock after which milled areas between 
the wings are produced on duplex milling machines. 


2. Semi-finished bore and measurements of 


3. The semi-finished cages are carburized by 
milled areas are checked for accuracy by 


pack hardening in a solid carbonaceous 


inspectors. material. 


5. The carburized surface for the threaded 
portion on the inside is removed by boring. 
Burrs are removed with rotary file. 


4. After carburizing the outside surface, the 
main body and the pin of the cage are 
turned to remove the carburized surface. 


6. At this point of processing, cages are 
heated in an electric furnace to proper tem- 
perature, and quenched in oil. 


rT 


7 After hardening by quenching, the cages 
are drawn in a Homo electric furnace and 
checked for proper Rockwell hardness. 














8. Cage threads to API specifications are 
tapped in lower end of cage after cage has 


been finish reamed to size. and checked for proper tolerances. 












9. The outside diameter of both body and 
pin of cage are finish ground to size on center 


OIL IS LIFTED 
to a NEW LIFE on 


WINGS OF AXELSON CAGES 






Only a part of a pump, but note the care given to it in each of the thirteen 
operations illustrated, out of a total of fifty required. Dozens of other parts are 
needed to complete the pump, and each part requires many honest and unhurried 
operations—hundreds in the finished unit. 


Equipped with the finest tools and machinery, Axelson factories are keyed to 
precision production. Here a thousandth of an inch is a big dimension. Not only 
are important parts checked to close tolerances, but also the tools that make 
them are being constantly inspected for accuracy. That's why it is safe and 
economical to buy Axelson products—anywhere on earth. 


11. Inside diameter of wings is ground to 
permit diametral clearance of .040” to .050” 
when using standard API ball. 


10. API specification sucker rod pin threads 
are produced on cage pin and gaged with 
both "Go" and "No Go" ring gages. 


13. Cages are stamped, washed, oiled and 
then placed on steel shelving ready for as- 
sembling in pumps or shipment as spares. 


12. Checking radius of pin collar with pre- 

cision radius gage 1s included as one of the 

many final inspections. 

¢ THERE IS NO » 

) ECONOMICAL | 
SUBSTITUTE | 

\ FOR QUALITY } 


———— 


® 


AXELSSON 


DEEP WELL PLUNGER PUMPS 
SUCKER RODS 





Axelson Manufacturing Company, pr. o. Box 98, Ver- 
St. Louis * 50 Church Street, New York * Tulsa 
Rocky 


non Station, Los Angeles * 
Mid-Continent and Eastern Distributor: Frick-Reid Supply Corporation * 
Mountain Distributor: Great Northern Tool & Supply Company 
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Tool House Converted to Bath House 


N line with raising the standard of 
living in the oil fields, Wyatt 
Metal and Boiler Works, Houston and 
Dallas, Texas, has converted the in- 
terior of Wyatt’s steel tool house into 


struction. Size 7 ft. by 10 ft. by 7 ft. 6 
inches. Weight 2250 pounds. Piped for 
hot and cold water. Wired for electric- 
ity. Equipped with shower curtain, 
safety wooden floor slatting, bench, 





Exterior View 


an ideal bath house, as pictured here. 
The field worker, coming off tour, may 
now have his hot shower in winter and 
cold shower in summer, promoting 
better health, better spirit, and better 
working conditions. 

Description of this unique bath 
house is as follows: Welded steel con- 











shelves, and clothes hooks. Threaded 
drain outlet provides for piping bath 
water to distant point. Two adjustable 
ventilator ports in shower end permit 
easy temperature regulation aided by a 
ventilator over the door. It is complete 
with welded-on hooks to facilitate 
loading. I-beam skids serve as founda- 


Interior View 


100 


tion, and facilitate moving of location 

Full details may be had by writing 
the manufacturer, requesting the pic. 
torial bulletin describing both the 
Wyatt bath house and the Wyatt tog} 
house. The latter can be used as a field 
office on wildcatting jobs where per. 
manent buildings are not available. 





Two-Stage “SSUnit” Type 
Centrifugal Pump 
LLIS-CHALMERS Manufacturing 
Company, Centrifugal Pump Di. 
vision, Milwaukee, Wisconsin, has sup- 
plemented its complete line of single- 
stage “SSUnit” type pumps by adding 
a 2Y-in. by 1¥2-in., two-stage “$s. 
Unit” type pump capable of heads to 
§25 ft. at 3550 revolutions per min- 





ute. This pump has an efficient capacity 
range of 50 to 100 g.p.m. against 
heads of 300 to 500 feet. It is bolted 
to the motor frame by a splash-proof 
connection piece, the impellers being 
mounted on the special motor shaft 
extension, and the motor bearing also 
being the pump bearings as in their 
usual “SSUnit” construction. 

This pump is available with motors 
of 10 to 30 hp. of the standard squir- 
rel-cage, splash-proof or explosion- 
proof types, and is a very adaptable 
pump for small boiler-feed pumps, 
humidifier pumps in textile mills, air- 
conditioning service, house pumps, 
small mine pumps, oil gathering, load- 
ing and small pipe-line pumps, and 
other small capacity, high-pressure 
services. 


It operates with unusual smoothness 
and the efficiency holds up well over a 
wide range, the manufacturers state. 
The standard pump has cast-iron cas- 
ing and cover, and is bronze fitted. The 
impellers are placed back-to-back, pro- 
viding axial balance with the suction 
impeller next to the motor and the dis- 
charge passage from the first stage im- 


- peller cast integral with the main cas- 


ing body and communicating with a 
passage in the cover leading to the inlet 
of the second stage impeller. This de- 
sign permits the cover to be taken off, 
and the inside parts of the pump to be 
taken out without disconnecting the 
suction and discharge piping. Descrip- 
tive Leaflet 2314 may be obtained 
from any Allis-Chalmers office. 
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Lincoln Electric Develops Air Cleaner 





NEW machine, which conditions 

air by filtering out dirt particles 

and which is said to remove approxi- 

mately 95 percent of the dirt from the 

air in the vicinity of grinding, weld- 

ing, and other shop operations, is an- 

nounced by The Lincoln Electric Com- 
pany, Cleveland, Ohio. 

The machine also draws smoke and 
heat away from the work, thus con- 
tributing materially to the efficiency 
of welders and to the general improve- 
ment of shop conditions. It can also be 


adapted for blowing smoke away where 
such operation is desired. 

The new air-conditioning machine, 
known as the “Linconditioner,” has 
been developed to provide work shops 
economical equipment for cleaning 
shop air. It removes the smoke and dirt 
at their source rather than after they 
have combined with large quantities of 
air. This requires less power. Also, as 
no air is taken in or blown to the out- 
side of the building, the new machine 
conserves plant heat. 








HE Waukesha Mo- 

tor Company, Wau- 
kesha, Wisconsin, an- 
nounces a new oil-field 
drilling engine, a 210- to 
225-hp. Waukesha - Hes- 
selman oil engine that 
may be quickly and eas- 
ily converted to burn 
natural gas. Known as 
Model NKH, this engine 
has six cylinders of 7-in. 
bore and 8!4-in. stroke, 
and is governed for con- 
tinuous duty at 1000 rev- 
olutions per minute. The 
engine without accessor- 
ies delivers 225 hp. full 
load at this speed, with a 
reserve output of 235 hp. 
for intermittent duty at 
1050 revolutions per min- 
ute. The full load torque 
is 1185 lb-ft. at 1000 
t.p.m., whereas the max- 
imum torque, 1250 lb-ft., is reached 
at 600 revolutions per minute. This in- 
creasing torque as the engine pulls 
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Waukesha-Hesselman Drilling Engine 





down under load is especially useful in 
operations that impose sudden momen- 
tary overloads, for instead of stalling 


as a constant torque engine, it pulls 
through without seeming effort, the 
makers state. 

This latest Waukesha-Hesselman in- 
corporates many new features to meet 
the new demands and rigid require- 
ments of the oil-producing industry. 


Model NKH operates at compara- 
tively low pressures—the same as those 
of an engine specifically designed for 
natural gas fuel. Thus only a few sim- 
ple changes are necessary to convert 
this engine to gas fuel. Major parts— 
heads, pistons, rods—all remain the 
same. All that is needed is to add a gas 
carburetor system to the air intake, re- 
move the floating member of the fuel 
pump coupling that remains idle, and 
replace the injection nozzles with screw 
plugs that fit the holes. The whole job 
takes less than an hour, and to change 
back to burn Diesel oil fuel, simply re- 
place the parts removed and reconnect 
the fuel pump. 





Leeds and Northrup 
Air-Actuated Control 


NEW air-actuated control, de- 

veloped by Leeds and Northrup 
Company, is presented in a 12-page 
catalog—‘‘Micromax Pneumatic Con- 
trol”. Records of actual refinery opera- 
tion (where this control has already 
been used with outstanding success to 





maintain vapor-line temperature of 
fractionating towers) demonstrate the 
extremely close limits within which, 
even in the face of large changes in 
process conditions, this newest of con- 
trols maintains temperature, the man- 
ufacturers state. 

Ask Leeds and Northrup Company, 
4934 Stenton Avenue, Philadelphia, 
for Catalog N-OOB—“Micromax 
Pneumatic Control.” 
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Improved Steam-Jet Ejectors 


N new literature recently issued, 
Worthington Pump and Machinery 
Corporation, Harrison, New Jersey, 
describes in detail its improved line 
of 2-stage, condensing-type, single- 
and double-element steam-jet ejectors. 
These 2-stage ejectors have surface 
type inter- and after-condensers, and 
are generally used in connection with 
surface condensers serving turbines in 
steam power plants. They can also be 
used in industrial processes where valu- 
able volatile constituents entrained in 
the gases being compressed can be re- 
covered by condensing them in the 
inter- and after-condensers. These 2- 
stage ejectors can also be provided 
with barometric jet-type inter- and af- 





ter-condensers for use in connection 
with industrial processes. 

The single-element ejector is used 
primarily on small units where tem- 
porary shut-downs are permissible and 
where reserve ejector capacity is not 
essential. 

Each element of the twin unit is 
capable of handling normal capacity, 
and the unit is provided with suitable 
isolating valves to permit operation of 
one or both elements. The spare ele- 
ment can be used for standby service 
or to take care of abnormal air leak- 
age to the extent of doubling capacity. 

Among other improved details, the 
manufacturer states that these new 
units are equipped with removable 
monel steam strainers integral with the 
nozzle heads, to eliminate clogging of 
the nozzles and facilitate minor ad- 
justments. Parts subject to high pres- 
sure have been fabricated of improved 
materials, and safety valves are pro- 
vided on the first stages of twin units 
to provide protection against closing 
of the interstage isolating valves at 
the wrong time. Overall dimensions 
have been reduced and designs for all 
sizes standardized. The performance 
of these improved units is approxi- 
mately 20 percent better than that of 
equipment heretofore supplied, the 
makers state. ' 
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Gaso Announces Larger Pipe Line Pump 


HE Gaso 
Pump and 
Burner Manufac- 
turing Company, 
Tulsa, Oklahoma, 
has announced 
the addition to its 
line of pumps, of 
a new 12-in. 
stroke pump hav- 
ing approximately 
double the capac- 
ity rating of any 
other Gaso model. 
The new pump 
has fluid cylinders of interchangeable 
liner type, 4-in. to 7-in. diameter, and 
capacities from 176 bbl. per hour at 
1500-lb. pressure to 592 bbl. at 500- 
lb. pressure. 

The fluid end is of the side-pot type, 
all valves being individually accessible. 
Assembled on skids with gasoline en- 
gine, the complete unit weighs approx- 
imately 24,000 Ib., representing, ac- 
cording to Gaso engineers, about the 
largest semi-portable pumping plant 
that is practical for pipe-line service. 

The new pump possesses the familiar 





Gaso characteristics of simplicity of 
design, few, large parts, and rugged 
construction throughout. Crankshafts 
are journaled in Timken tapered roller 
bearings of exceptionally large size, 
and pinion shafts in Hyatt roller bear- 
ings, all roller bearings being sealed of 
from the crankcase lubricant to pre- 
vent adulteration. The pump can be 
supplied with any type drive, includ- 
ing V-belt drive to electric motor or 
gasoline engine, direct shaft to engine 
through flexible coupling, or electric 
motor through chain reduction gears. 








Clark Brothers Company, Olean, 


New York, reports the sale at the In- 
ternational Petroleum Exposition of the 
400-hp. Clark “Super-2-Angle” com- 
pressor that was the main feature of 
the Clark exhibit, as well as four addi- 
tional units of the same kind. The sale 


was to the Continental Oil Company 
to comprise the compressor installation 


at their new gasoline plant in the 





K.M.A. field, near Wichita Falls, Texas. 


Clark Brothers also sold the complete 
‘water-flooding” unit they had on dis- 
play, to the Alluwe Oil Corporation, 
for water-flooding service in Rogers 
County, Oklahoma. This unit consisted 
of a Clark “Bobcat” vertical engine 
and a Clark triplex pump. 

Clark Brothers’ total sales at the Ex- 
position amounted to approximately 
$110,000. 
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Valve-in-Head Tubing 
Packer 


DEPARTURE from the conven- 

tional packer design is found in 
a valve-in-head tubing packer that 
has been placed on the 
market by the Kibele 
Manufacturing Com- 
pany; Dallas, Texas, 
manufacturers of tub- 
ing catchers, pump pis- 
tons, and swabs. 

This new packer does 
not use slips. It is equip- 
ped with Neoprene cups 
that seal tightly the in- 
stant the packer valve 
is closed and pressure 
applied. The packer 
therefore can be raised 
or lowered or with- 
drawn from the well 
with ease as soon as the 
pressure is released. 

A piston valve in the 
packer head can be 
locked open or closed. It 
is shown locked closed 
in the accompanying il- 
lustration. Tubing is 
turned to the left and 
lowered when locking 
and the reverse em- 
ployed when opening. 

Various tests on this 
Kibele packer reveal 
that it is ideal not only 
for all jobs where con- 
ventional packers are 
ordinarily employed but 
it is also well adapted 
for air- and gas-lift 
methods, the manufac- 
turers state. Kibele’s 
success with their flow- 
head packer, pressure 
packed, has led to the 
development of this 
valve-in-head packer 
for still more general 
purposes. 








Cooper-Bessemer Type 
G-MV Compressor 


OOPER -BESSEMER’S new Type 

G-MV compressor unit, a 2-cy- 
cle, gas-engine-driven compressor com- 
bining V-type power cylinders set ver- 
tically, and compressor cylinders ar- 
tanged horizontally, is an addition to 
the company’s line of engines and com- 
Pressors. It is rated 100 hp. per cylin- 
der at a conservative speed of 300 
revolutions per minute. It is said to be 
a thoroughly engineered answer to the 
oil and gas industries’ constant requests 
for greater horsepower in smaller com- 
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YOUR CREWS WILL 
THIS BETTER LINING... 
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pressor units. Extreme compactness 
serves to make the G-MV compressor 
readily transportable, reduces the 
amount of floor space and materials 
necessary for its housing, lowers foun- 
dation material expense, and makes for 
welcome ease of installation, the manu- 
facturers state. Shipped completely as- 
sembled, except for attaching the com- 
pressor cylinders, its factory align- 
ments need not be disturbed and the 
unit is quickly and easily made ready 
for operation. 

Designed primarily for compressor 
operations that include compressing air 
and gas, pumping wells by air- and 
















gas-lift, delivering oil and gas to main 
lines and transporting them through 
long pipe lines, repressuring oil sands, 
and similar operations, these G-MV 
units also have numerous industrial ap- 
plications such as supplying power, 
compressing air and refrigeration gases, 
and driving generators and pumps. 


The builders offer these new com- 
pressors in sizes of four, six, and eight 
cylinders with a range of 400, 600, 
and 800 hp., respectively. Copies of a 
bulletin describing the Type G-MV 
compressor may be obtained from the 
Cooper - Bessemer Corporation, Mount 
Vernon, Ohio. 











ASBESTOS “CABLES” form 
the backbone of J-M 420 Rotary 
Lining. Woven into a compact 
mass, impregnated and com- 
pressed, they make a remark- 
ably efficient and durable lin- 
ing for heavy-duty work. 





F you’ve used J-M Rotary 
Linings . . . and most pro- 
ducers have . . . you know they 
give smooth, sure braking for a 
long time at low cost. But here’s 
a new J-M Rotary Lining that 
gives even better service. It’s 
made from an improved weave of 
“cabled”’ asbestos yarn, impreg- 
nated to increase heat resistance 
and frictional qualities, and it has 
these important advantages :— 


UNUSUALLY EVEN FEED-OFF, 
giving better control of drilling... 


41| JOHNS- 
MANVILLE 


HIGHER BRAKING EFFICIENCY, 
even at extreme temperatures caused 
by heavy loads... 


LONGER LIFE under any con- 
ditions... 


LESS SCORING of drums, giving 
longer drum life. 


Your own drilling rigs will prove 
the superiority of J-M 420 Rotary 
Lining. For complete information 
on this improved lining and on all 
J-M Friction Materials, write 
Johns-Manville, 22 East 40th St., 
New York City. 


420 ROTARY LINING 
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Cavins Sand Pumps and 
Screen Washer 


AVINS sand pumps are made in 
C two models, the Mid-Continent 
type and the California type. 

The Mid-Continent type is an all- 
purpose clean-out tool for use in pro- 
duction work or in connection with 
standard tools where quick change-over 
features, and ability to stand abuse 
while delivering the goods, are desired. 
It is manufactured in sizes of 3%, 334, 
44%, and 54 in. O. D. The standard 
length is 35 ft. overall in two sections, 
but it can be made longer or shorter 
according to specifications. It is made 


of seamless heavy-wall tubes. 
Features claimed for this pump are 
the pressure-equalizing tube that pre- 
vents accumulations of dangerous pres- 
sures within the load tube; the melo 
plunger head assembly; the synthetic 
rubber plunger that resists wear and 
deterioration by oil, mud, water, etc.; 
a modified plunger stroke that does not 
permit working parts to come in con- 
tact with recoveries; bottoms of Cav- 
ins-Candee or Cavins, featuring the 
Cavins chisel or flat-bottomed type 
having two-way flapper valve for easy 
dumping, bored from solid forgings of 
chrome-vanadium steel, heat-treated 




















your reciprocating piston rods 


the way so many engine and 
compressor operators do... with 


COOK’S METALLIC PACKINGS 
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Wherever you may look through- 
out the oil and gas fields you will 
find COOK’S Metallic Packings 
predominating on the power and 
compressor rods of gas pumping 
and gasoline extraction engines. 
Noteworthy applications are rep- 
resented by the engines, shown 
in the accompanying illustrations, 
that come factory equipped with 
COOK’S modern Packings. 


Make sure you get the genuine 
COOK’S Packings when buying 
new equipment by specifying 
their use. For existing equipment 
communicate with us direct, or our 


nearest branch office. 


C. LEE COOK 
MANUFACTURING CO. 


INCORPORATE® 


LOUISVILLE, KY. 


NEW YORK « LOS ANGELES * CHICAGO 
NEW ORLEANS «+ CLEVELAND « TULSA 
BALTIMORE « SAN FRANCISCO 





for quick detachment of rope socker: 
a swivel rope socket to prevent unray. 
elling of line; and the two-section de. 
sign that permits ease in handling. 
The California type is a general pro- 
duction and clean-out sand pump. The 
makers say it gets larger recoveries 
and unloads them automatically, cyt. 
ting down clean-out time as much as 
50 percent. It is manufactured in 
sizes of 2%, 25%, 3%, 334, and 43, 
inches. The standard length of the two 
sections is 55 ft. overall when ex. 
tended, but it can be made shorter on 
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- Mid- 
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Cavins Sand Pumps 
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specifications, to run in short derricks, 
or with pulling masts. It is made of 
seamless, heavy-wall tubes. 

The Cavins Screen Washer is used 
for flushing out and cleaning screen 
pipe openings. This equipment con- 
gsts of a mandrel with slip-actuating 
device, fluid by-pass valves, and a rub- 
ber packer, and is attached to the 
lower end of the Cavins Bailer. 


This device provides a false bottom 
against which the fluid column of the 
well is dropped when the slips are set, 
and the suction chamber valve opened 
by raising the tool slightly in the pipe 
and setting back down. The fluid col- 
umn is dropped against the rubber 
packer when the suction chamber valve 
is opened, exerting a very effective 
force against the screen openings in the 
‘mmediate vicinity of the rubber 
packer. 

The Cavins Company, 2853-2873 
Cherry Avenue, Long Beach Califor- 
nia, is the manufacturer of this equip- 
ment. 





Three G-E Welding 
Electrodes 


HREE new arc-welding elec- 

trodes, each protected by a heavy 
extruded coating, have been announced 
by General Electric Company’s In- 
dustrial Department, Schenectady, 
New York. These electrodes, desig- 
nated as Type W-20E, Type W-22E, 
and Type W-23E, respectively, are in- 
tended for shielded arc-welding of 
mild steel. 

The Type W-20E electrode is espe- 
cially designed for general-purpose, 
single- or multiple-pass arc-welding of 
mild steel in any position to produce 
shielded-arc quality in excess of that 
required to meet paragraph U-69 of 
the A.S.M.E. Boiler Code. It is par- 
ticularly suitable for high-speed, 
single-pass welding and for jobs where 
fit-up is likely to be poor, the manu- 
facturer states. 

The Type W-22E electrode is de- 
signed for high-quality, single- or 
multiple-pass ar¢-welding of steel in 
any position to produce shielded-arc 
quality in excess of that required to 
meet paragraphs U-68 and U-69 of the 
AS.M.E. Boiler Code. Ductility of the 
deposit is unusually good, and resist- 
ance to corrosion is better than that 
of mild steel, it is stated. This is a 
fast-melting, smooth-flowing electrode 
and with it dense deposits can be made 
without slag inclusions or gas pockets, 
it is said. 

Although vertical and overhead 
welding with this electrode is usually 
done with the 5/32-in. size or smaller, 
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the 3/16-in. size can be supplied with 
two types of coatings, one for over- 
head and vertical work and the other 
for horizontal welding. This electrode 
is recommended for use with direct 
current (reverse polarity). 

The Type W-23E electrode is de- 
signed primarily for high-quality arc- 
welding of mild steel in the flat posi- 
tion to produce shielded-arc quality in 
excess of that required to meet para- 
graphs U-68 and U-69 of the A.S.M.E. 
Boiler Code. Ductility is excellent and 
resistance to corrosion is better than 
that of mild steel, it is stated. 
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so that the weld metal is quite fluid 
and washes up well on the side walls 
of deep-groove joints and fillets. 
Single- or multiple-pass beads can be 
made at high speeds without slag in- 
clusions or gas pockets. Spatter loss is 
low and slag is easy to remove, the 
makers say. This electrode also has a 
hard flux coating that is not readily 
chipped or damaged by moisture. A 
modification of this electrode is also 
available in coils with heavy taped 
coating for automatic welding. This 
type of electrode is recommended for 
operation with alternating current or 


This is a high-current, or “hot” rod, _ direct current (reverse polarity). 





A NEW 
CORE 
ORIENTATION 
SERVICE 











Sperry-Sun’s Polar Core 
Orientation (U. S. Patents 
1,792,639; 1,778,981; 2,089,- 
216; 2,104,752; 2,105,650 
and others pending) does 
not interfere with the prog- 
ress of drilling. The orien- 
tation is determined in our 
laboratory, to which the 
selected cores taken by 
any type of core barrel in 
the ordinary course of drill- 
ing and properly marked, 
are shipped from any dis- 
tances. No special equip- 
ment is required at the 
well, there is no loss of 
drilling time. 

New Price List, May 1, 1938 





SELF-CHECKING SYFO 
CLINOGRAPH 


A quick, inexpensive daily 
record of vertical devia- 
tion in drilling, without the 
use of dangerous acids. 
Used on wire line, as ‘‘Go- 
Devil” or on sand or bail- 
ing line. Fully patented. 





SELF-CHECKING H-K 
CLINOGRAPH 


Designed for open holes 
only — providing perma- 
nent, accurate photo- 
graphic records of inclina- 
tion and direction on pa- 
per discs five minutes af- 
ter removing instruments 
from hole. Fully patented. 


Setting a 
Remarkable 
Well-Surveying 
Record! 


Continental Oil Com- 
pany’s world's record 
well at Wasco, Califor- 
nia, was Double Sur- 
veyed to a depth of 
11,500 feet with the 
“SURWEL” Gyroscopic 
Clinograph on a wire 
line — the deepest oil 
well survey ever made. 


From the Log 


In-run started at.10h 16m 35sec. 


Bottom reached 


eee 1lh 36m 12sec. 


Out-run completed 


een 12h 53m 47sec. 


Total time for two 





surveys _. 2h 37m 12 sec. 
Closure between 
In- and Out-run ........ 9.3’ 
Maximum tempera- 
ture recorded 210°F. Continental Oil — K.C.L.A. — 2 


Wasco (near Bakersfield), 
California. The world’s 
deepest well. 


SURWEL CLINOGRAPH 


provides a map of the well, photographically 
at all depths and affording a true picture 
of drilling progress for both direction 
and degree of vertical variation. 
Doubly checked against error by 
“in and out” survey. Speedy 


Records taken every 100 feet. 






and accurate. Fully cov- 
ered by patents. 


SPERRY-SUN WELL SURVEYING CO. 


1608 Walnut Street, Philadelphia, Pennsylvania 

TULSA, OKLAHOMA SANTA BARBARA, CALIF. 

425 Petroleum Building 1409 E. Valley Road 
CORPUS CHRISTI, TEXAS LONG BEACH, CALIF. 

332 North Morningside Drive 549 East Bixby Road 
HOUSTON, TEXAS (3800 Block—Atlantic Ave.) 

3118 Blodgett Avenue BAKERSFIELD, CALIF. 
LAFAYETTE, LOUISIANA Care of Elks Club 

Bank of Lafayette Building Seventeenth and I Streets 
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Cut-Out Switch for Pump- 
ing Rig 

HE International Derrick and 

Equipment Company, Columbus, 
Ohio, has developed and placed on the 
market the Ideco Cut-Out Switch de- 
signed to shut down the prime mover 
on a pumping well when a part of the 
pumping rig breaks or gets out of ad- 
justment. This cut-out switch may be 
installed on a standard rig, a geared 
pumping machine, a chain rig, or a 
jack, and may be used to shut down 
an electric motor or a gas engine of 


any type. 


This device is built in two units, one 
unit for attachment to the polished 
rod and the other unit for attachment 
to the cross-beam equalizer of a twin- 
crank pumping machine. 

The polished rod switch is hooked 
up in such a manner that it will shut 
down the prime mover when the rela- 
tive positions of a point on the well 
end of the walking beam are changed 
—either increased or decreased. A dou- 
ble-throw mercoid switch is attached 
to the well end of the beam, either to 
the beam itself or the mule head or 
other type of beam head. The switch 


lever is held in the normally-open posi- 








le necessary 


Merla Flow Valves can 


be serviced out of the 


back end of a car. 














Seldom do Merla Flow Valve installations re- 
quire attention. But sometimes changing char- 
acteristics of a well make it advisable to change 
the differential in the Merla Flow Valves. 


This change is easily and quickly made at the 
well, by merely changing a calibrated spring. 


tion by a vertical rod clamped rig 
to the polished rod. — 








The vertical rod is attached to the 
switch lever by means of a detachable 
or breakable connection so that any 
over-travel in either direction will not 
damage the switch. 

The equalizer switch is applied to 
one arm of the cross-beam equalizer in 
a twin-crank pumping machine. If one 
pitman or wrist pin should break, or 











Which explains why you hear it said so fre- 
quently, “If necessary Merla Flow Valves can be 
serviced out of the back end of a car.” 


i if the walking beam should be distorted 
FLOW — 
VALVE 


WRITE FOR 
MERLA BOOKLET 


An illustrated descrip- 
tion of the Merla Flow 
Valve, also an interest- 
ing discussion of the 
principles of gas lift 
operation, are con- 
tained in the Merla 
Booklet, Write fora 
copy. It’s free. 


MERLA TOOL COMPANY 


MANUFACTURERS OF OIL FIELD EQUIPMENT 
P. O. BOX 2576 DALLAS, TEXAS 





Back of every Merla Valve is one of the largest 
and most modernly tooled manufacturing plants 
of its kind anywhere in this country. 

With all its simplicity and sturdiness a Merla 
Flow Valve meters gas precisely—as sensitive to 
pressure and velocity differential as a feather in 
a breeze — maintains efficient and economical 
production. 





transversely from any other cause, the 
tilting of the equalizer beam in either 
direction will close the mercoid switch 
thus shutting down the prime mover. 
An alarm circuit may be installed if 
desired to indicate when any particular 
well is shut down. A bell or a system 
of lights may be installed in the lease 
house or a light at each location. 
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Security Hook Collar Liner 
Hanger 

HE Security Engineering Com- 

pany, Inc., Whittier, California, 
has a fundamentally new type of liner 
hanger that has no 
slips to jam, no com- 
plicated setting 
mechanisms to twist 
or turn, and nothing 
to get out of adjust- 
ment, according to 
the makers. It is sim- 
ple in its setting ac- 
tion and eliminates 
any danger of hang- 
ing the liner too high 
or too low in the 
hole, it is stated. 
Moreover, itis 
claimed that when 
set it will not move 
down the hole under 
the heaviest liner 
load. 

This new Security 
Liner Hanger con- 
sists essentially of 
two parts: the hook 
collar and the liner 
hanger itself. The 
hook collar is made 
up in the casing 
string so that when 
the casing is landed 
this collar will be at 
the point where the 
liner is to be support- 
ed. The liner hanger 
makes up on top of 
the liner and has a number of strong 
spring fingers equally spaced around its 
circumference. These springs are so de- 
signed that, as the liner is lowered 
through the casing, the ends of the 
springs are pressed in and cannot con- 
tact the casing surface. This prevents 
any possibility of the fingers catching 
in the regular couplings, it is said; 
however, when the hanger reaches the 
specially-designed recess of the hook 
collar, the springs expand, catch on the 
supporting shoulder, and lock the 
anger against.further downward 
movement. Withdrawal is equally sim- 
ple and positive, for a straight pull on 
the run-in string contracts the springs 
and completely frees the hanger. 

A feature of the hook collar liner 
hanger is that, because of its simple 
construction the liner hanger can be 
made of “Securaloy” Drillable Metal 
in addition to the conventional all-steel 
construction. When made of “Secur- 
aloy” the liner hanger can be drilled 
up and circulated out of the hole when 
occasion demands, and the short spring 
fingers (the only steel used in the con- 
struction) will fall to the bottom of 
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the hole where they can be side-tracked 
or picked up with a basket bit. 

The Security Hook Collar Liner 
Hanger is available in either plain or 
packer types as desired. The plain type 
is for liner support only, whereas the 
packer type has a lead seal that packs 
off inside the casing. 

The supporting springs are so 
mounted in the liner hanger body that 
each spring end rests against a recessed 
shoulder. This shoulder carries the en- 
tire thrust load of the spring and ma- 
chine screws, which carry none of the 
thrust load, serve to hold the springs 
in place. Each spring in the Security 


Liner Hanger will carry a safe load in 
excess of 20,000 lIb., it is stated, and 
the various sizes of hangers are de- 
signed with a sufficient number of 
springs to afford an ample safety mar- 
gin for the heaviest loads. 


As the hook collar becomes an in- 
tegral part of the casing string it is de- 
signed with an outside diameter no 
greater than the couplings and an in- 
side diameter no smaller than that of 
the casing. Nothing projects on either 
the inside or outside of the string to 
interfere with running the casing or 
with any tools that may be subsequent- 
ly run through the casing. 





































WEAR 
on Tubin 
and Collars 


Prevents Parted Tubing Strings 
with consequent Fishing Jobs 
and Losses of Time, Money 


Eliminates 











and Production. 


Grizzly Tubing Protectors are made of a 
“special hard, tough substance that wears 
better than steel; and is absolutely imper- 
vious to oil, acids and heat. They protect 
the tubing and collars against excessive 
wear in pumping operations that frequently 
results in parted strings with all the grief of 
costly fishing jobs, loss of time, labor and 
production. Supplied in a range of five 
O.D. sizes for 2", 2!/2" and 3" tubing. 
Bulletin No. 14-OF mailed on request. 


E. M. SMITH COMPANY 


600-650 South Clarence Street, Los Angeles, Calif. 
Complete Stocks Maintained In Our Warehouses At: 
1008 S.E. 29th St., Oklahoma City, Okla, 2311 West 
Street, Houston, Texas. Export Office: Continental 
Emsco Co., 30 Rockefeller Plaza, New York, N. Y. 


DISTRIBUTED BY LEADING SUPPLY COMPANIES 


GRIZZLY 
TUBING PROTECTORS 
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Bethlehem Announces New _ several widely-separated fields, under 
Line of Seamless Tubular varying conditions, with excellent re- 


Product sults, it is stated. 
eee All standard sizes and types of seam- 


ETHLEHEM Steel Company an- less casing, tubing, and line pipe up to 
nounces that it has entered the and including 8% in. O.D. are avail- 
seamless tubing business and is now able. A mill depot has been opened at 


ready to supply seamless casing, tub- 7200 Clinton Drive, Houston, Texas, 

ing, and line pipe, thus rounding out where a complete stock of seamless 

its line of products for the oil industry. _ products will be maintained, to insure 
The new seamless products are made | prompt service. Adequate stock is also 

under careful supervision and metal- maintained at the mill at Beaver Falls, 

lurgical inspection and control. Sample P ennsylvania. 

strings, both threaded and coupled and The company will continue the 


bell and spigot types, have been runin manufacture of lap-welded surface cas- 








HEADS YOU WIN.... 
If they’re RECTORHEADS! 


a 


He’s right ... Any man who 

has ever set a RECTORHEAD 

will tell you so. From start to 
finish ... whether drilling through, 
setting casing, or trouble-free oper- 
ation over a long period ... this 
successor to the bradenbead has 
proved its superiority to the extent 
that 50,000,000 feet of pipe now hangs 
safely on RECTORHEADS! 


WELL EQUIPMENT 
COMPANY, INC. 


FORT WORTH 


WICHITA FALLS TULSA SHREVEPORT HOUSTON 
MIDLAND CORPUS CHRISTI 
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ing, from 10% in. to 13% in, OD. 
as well as all sizes of lap-welded line 
pipe to and including 16 in, Op 
These products will also be stocked gt 
the Houston depot. 

All of the above-named product 
are available through Bethlehem Steq| 
Company’s regular sales Organization, 
as well as through the facilities of jt, 
subsidiary, Bethlehem Supply Corpora- 
tion, operating in the Mid-Continent 
and Gulf Coast fields. 





Homco Offers Improved 
Outside Cutter 


Toe Cutting and Fishing Tool 
Division of Houston Oil Field 


Material Company, Houston, Texas, js 
now operating the im- 
proved C-M-P Outside 
Cutter as a part of this 
specialized field service, 

This drill pipe cut- 
ting tool is mechanical- 
ly operated. It employs 
no wedge ring in its de- 
sign, the shell of the 
tool serving as a wedge 
ring, thereby allowing 
the operator to go over 
the pipe to be cut with 
a minimum of annular 
space between the tool 
and the “fish.” The 
cutter assembly works 
independently of the 
shell of the tool, thus 
the distance between 
the point of cut and 
the engaged point re- 
mains the same. When 
the operator picks up 
on the tool, the shell 
(or body of the tool) 
f moves up over the cut- 
ting assembly and 
forces the knife against 
the pipe to be cut. The 
cutter knife is actuated 
by the inclined plane 
on the shell, which is 
substituting for a conventional wedge 
ring. 

In event of failure to make the cut, 
this tool, according to the manufac- 
turers, easily strips out because only 
the cutting edge of the knife has to 
be broken off by reason of it being 
hinged at the top, instead of the bot- 
tom, where the entire knife would lay 
against the pipe to be cut. 
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artin-Decker Measuring 
Line Weight Indicator 
FFICIENCY and utility have 
been increased in the new Meas- 
uring Line Weight Indicator recently 
announced by the Martin-Decker Cor- 
poration, it is stated by the manufac- 
turer. Mechanical improvements have 





been incorporated that make this new 
instrument simpler and stronger. The 
sensitivity to small weight changes has 
been increased and the dial travel has 
been lengthened to 540 deg. (one and 
a half revolutions) to give maximum 
reading accuracy and greater capacity. 

The new Martin-Decker Measuring 
Line Weight Indicator is a great aid 
in all measuring-line operations, such 
as locating cement plugs and running 
instruments and tools on wire lines, 
the makers state. A new model is also 
available for torpedo lines and insu- 
lated shooting lines. Complete infor- 
mation can be obtained from the Mar- 
tin-Decker Corporation, Long Beach, 
California. 





Regan Hooks Now 
Magnafluxed 


NEW development in testing 

wigle type spring casing hooks is 
being introduced by the Regan Forge 
and Engineering Com- 
pany of San Pedro, 
California. The hooks 
are now tested to one 
and one-half times 
their rated safe work- 
ing load by a special 
machine constructed 
for the purpose. 

A further inspec- 
tion resorts to the use 
of a patented process, 
on which the com- 
pany has obtained a 
license. This inspec- 
tion process, known as 
the Magnaflux system, 
is designed to show the 
Positions and extent of 
cracks that otherwise 
would be invisible to 
the naked eye. These 
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cracks, if very small, are machined out 
so that they do not constitute a start- 
ing point for progressive fatigue fail- 
ure. Otherwise, the hook is rejected. 
The test and inspection procedure is 
also being made available to any com- 
pany with casing hooks already in 
service. 





Non-Skid Flooring and 
Stair Treads 


N improved type of non-slip safety 
metal, which is said to be highly 
resistant to rust and acid corrosion and 
unaffected in its non-slip properties by 
water, oil dr other slippery liquid sub- 
stances, is being manufactured by The 
American Brake Shoe and Foundry 
Company, New York City. This new 
product is marketed under the trade 
name of Non-Slip Absco Metal. 
Electric furnace abrasive grains, the 


best anti-skid and hardest jmaterial 
known, are applied to cast-iron, bronze, 
aluminum or nickel silver, by a special 





Non-Slip Absco Tread Style No. 512 





Non-Slip Absco Tread Style No. 409 
process of casting. The abrasive grains 
are deeply and uniformly bonded into 
the metal at the time of casting, thus 
forming a virtually indestructible bond 
between the abrasive grains and the 
metal, it is stated. 
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# NCREASED operating efficiency and 
less time lost for repacking ... that 
is the record J-M Sea Rings have 
made in plants throughout the 

country. Three features explain their excep- 

tional service—proper composition, correct 
design and rugged construction. And these 
same three features are characteristic of 
all packings in the complete J-M line. 
Johns-Manville, largest manufacturer of 
asbestos products, is well equipped to 
make packings of unusual quality. J-M 





SEA RINGS are completely 
automatic. The flexible lip is 
held tightly to the rod by the 
pressure on the work stroke, 
but releases on the return. Un- 
necessary friction is eliminated, 
there is less wear on both rod 
and packing. 


Packings are the result of 60 years’ research 
and experience in the development of ma- 
terials specifically suited to various me- 
chanical equipment and service conditions. 
No matter what your packing problem is, 
there is a J-M Packing that can handle it 
efficiently, dependably and economically. 
The J-M Packings Catalog will help you 
select the right packing for every require- 
ment in your plant. For your copy, write 
Johns-Manville, 22 E. 40th St., N. Y. C. 











Active Plans for 1939 Oil 
Show at Houston Now 
In Progress 


After making a careful survey as to 
the desires of those exhibiting at the 
Houston Oil Show, the executive com- 
mittee recommended that the next Oil- 
World Exposition be held in Houston 
from April 24 to 29, 1939, inclusive 
At a meeting of the board of directors 
this recommendation was approved 
unanimously and all arrangements 
made to carry out the plans for the 
1939 show. 


In order to determine the desires of 
the manufacturers and suppliers of oil 
equipment, the question was submit- 
ted: Do you favor holding the Oil- 
World Exposition in Houston every 
two years, alternating with the Tulsa 
Exposition? Of a total of 221 replies re- 
ceived, 192 companies preferred an ex- 
position held every two years in Hous- 
ton and every two years in Tulsa. 
There were 13 companies that wanted 
the expositions held every four years 
in Houston and every four years in 
Tulsa. One manufacturer was satisfied 
with either arrangement and the rest 























JENSEN 


BROTHERS 


MANUFACTURING CO. 
. . + Coffeyville, Kansas 











TO ENGINEERS 
ABOUT 
LIFTING OIL 


You've heard about JENSEN 
JACKS. You've seen ‘em run. 
But have you ever looked into 
the way they're engineered? 


You'd like it. We've made 
pumping equipment for 19 
years. Everything we know goes 
into these JENSEN Straight-Lift 
UNITS. Some of the best pro- 
ducers in the business swear by 
‘em. If you'd like to ask technical 
questions, write us at Coffey- 
ville. We know the answers. 


Wire us at COFFEYVILLE 

















THE PETROLEUM ENGINEER'S ANNUAL 
ENGINEERING REVIEW NUMBER 


is to be issued July Ist 


Subscription orders received promptly will 
begin with this issue. 


THE PETROLEUM ENGINEER, 
Box 1589, Dallas, Texas. 


Enter my subscription for one year. My check in the amount of $2.00 is 


enclosed. 


Name. 





Company. 





Position — 
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Office Address 








City. 
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of those replying to the : . 

expressed 7a dociegs, aaa 
show every 18 months at each city, In 
all cases there was a desire for an ex. 
position at both Houston and Tulsa. 

More than 400 exhibiting spaces . 
the main building have already been 
contracted for or reserved for the 1939 
Exposition in Houston, announces Ed 
G. Lenzner, general manager of the 
Oil-World Exposition, Inc. A great 
number of exhibitors in the 1937 show 
have increased their space. In order to 
accommodate the demand for greater 
exhibiting space, a large annex has been 
constructed adjacent to the Coliseym 
where the last show was held. This an. 
nex will provide an additional 90,009 
sq. ft. of floor space of which 46,009 
sq. ft. is on the same level as the main 
floor of the Coliseum and 44,000 sq, 
ft. on the ground floor. In addition 
13,300 sq. ft. of exhibiting space has 
been made available in the basement 
of the Coliseum, which will provide ; 
total of 184,742 sq. ft. or 938 exhibit 
booths. The buildings are publicly 
owned and the exhibitors pay only for 
the rental of the space. 

Approximately 50 percent additional 
outdoor space has been provided ad- 
jacent to the Coliseum to accommo- 
date the exhibition of such equipment 
as derricks, drilling rigs, engines, etc. 
In addition to those previously exhib- 
iting outside, practically all of whom 
have reserved space for the 1939 show, 
a number of other companies have 
made inquiries regarding large blocks 
of outdoor space. 

Many important meetings and con- 
ventions are also being planned to be 
held during the Exposition. Fifteen 
meeting rooms have been completed in 
the Coliseum and a large convention 
hall is immediately adjacent to this 
building. The convention hall is air- 
conditioned, is equipped for sound, has 
projection booths, a 90-ft. stage, and 
offers all the facilities desired for any 
type of meeting. The seating capacity 
is 2416. 





Marley Company Opens 
New Sales Branch 


The Marley Company, water-cooling 
equipment manufacturers, opened 4 
southeastern sales branch in Atlanta, 
Georgia, recently. T. A. Tobin, for- 
merly of the home office sales staff in 
Kansas City, Missouri, is in charge of 
the new office situated in the Walton 
Building. The telephone number is 
Jackson 0974. 
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J, R. Boax Transferred 
to Oil Well Supply 


James R. Boax has been transferred 
from National Tube Company at Tulsa 
to Oil Well Supply Company as sales 
engineer, tubu- 
lar products, 
Houston, Tex- 
as. Boax was 
born at Mc- 
Keesport, Penn- 
sylvania, 
in 1904, and 
comes from 
a family of 
craftsmen 
whose life 
work has been 
pipe manufacture, both his father and 
his grandfather having devoted their 
lives to this work. 

After graduating from the Uni- 
versity of Syracuse, Boax took exten- 
sion work at the University of Pitts- 
burgh and also completed the three- 
year training course of National Tube 
Company, after which he assumed the 
position of field serviceman and sales 
engineer for National Tube Company. 





JAMES R. BOAX 





Roy Bean with Cameron 
Iron 





Roy N. Bean, formerly with Layne 
and Bowler Company, has become as- 
sociated with the sales department of 
Cameron Iron Works, Inc., Houston, 
Texas, in the capacity of sales engineer. 





Latest Issue of Lufkin Line 
Contains Many Features 


Featuring a most complete and in- 
teresting story on the increasing use of 
automobile trailers for economical 
tourist travel, for commercial use in 
bringing the product to the point of 
sale, and giving facts and figures con- 


June, 1938 





cerning this comparatively new and 
growing industry, the current issue of 
the Lufkin Line has just been released 
for distribution. One very interesting 
feature of the trailer story concerns the 
new Mobile Hospital Unit of the Cali- 
fornia Forestry Medical Corps. This 
unit, said to be the only one of its kind 
in existence, brings all of the facilities 
of a modern hospital to the scene of 
disaster and is equipped with operating 
table and cabinet containing more than 
200 surgical instruments. 

The largest trailer in the world is 
described, and the use of trailers in the 
movie industry is told and illustrated 








in real Hollywood fashion. 

In addition to the trailer story, the 
magazine is replete with snapshots of 
various oil personalities and imitating 
the magazine, Life, a new department 
has been added featuring snapshots of 
a recent A.P.I. meeting entitled: ““Luf- 
kin Goes to a Party”. 

An Interesting and enlightening 
story on Bermuda and the pleasures to 
be found on this unique group of is- 
lands is also included in this issue. 

The Lufkin Line is distributed with- 
out cost to oil men everywhere upon 
request to the home office of the com- 
pany in Lufkin, Texas. 














WHEW! 
THE SHADE! 


STATE. 


In the Good Old 
HOT Summer Time 


100° IN 
ME 
FOR THE TEXAS 


Guests Want Real Comfort 





























HOUSTON’S 
NEWEST AND * 





1), CONDITIO 





“__That’s Why I Chose 
A Real Hotel That’s 
100% Air-Conditioned.” 


At the Texas State each gues! 
can regulate his own room 
temperature. Cool, refreshing. 
restful nights are assured. No 
chilly drafts. No clammy. 
stale air. Instead, always an 
abundant supply of fresh pure 
outside air, crisp and invig 
crating to keep you comfort 
able. 


Come to the Texas State and 
enjoy your next Houston visit. 
Every room has both tub and 
shower. Attractive low rates 
always. 


B. F. ORR, Gen’l Mgr. 


111 





MODERN 
DRILLING 


_calls fora 





CATHEAD 


The high speeds at which 
many line shafts are being 
run in today’s drilling opera- 
tions makes it practically 
imperative that a cathead 
be geared down to reduce 
the terrific impact when 
breaking tool joints. Con- 
ventional catheads, when 
slowed down, lose most of 
their power, but not the Mac- 
Clatchie Gearomatic. Due to 
its patented gear arrange- 
ments, it rotates at HALF the 
line shaft speed yet gives 
DOUBLE the power. 


It breaks the tightest joints 
with ease and without dam- 
age to tongs, tong dies, or 
other equipment. 

A positive kick-out and 
slow motion insures greater 
safety. The positive kick-out 
permits one revolution, and 
only one, per pull. Conse- 
quently, there is no danger 
of fouled lines injuring work- 
men or damaging rig equip- 
ment when you use the 
MacClatchie Gearomatic 
Cathead. 


MacCLATCHIE 
MANUFACTURING CO. 


COMPTON, CALIF. HOUSTON, TEXAS 
Export: 
Gee. R. Woods, 17 Battery PL, New York 


| the north Loui- . 








M. L. Jackson to Rector Staff 

M. L. Jackson 
has been -+ap- 
pointed divis- 
ion manager of 
the Rector 
Well Equip- 
ment Company 
in charge of 


siana and Ar-| 
kansas district. 





His headquar- 
ters are 631 
Spring Street, M. L. JACKSON 

Shreveport, Louisiana. Jackson joins 
the Rector organization following five 
years’ field experience at Seminole, 


Oklahoma, and Rodessa, Louisiana. 





Chapple Manager of New 
Australian Company of 
Lincoln Electric 
The Lincoln Electric Company, 


manufacturer of arc-welding equip- 
ment, Cleveland, Ohio, announces ap- 


| pointment of J. M. Chapple as man- 


aging director of the new manufactur- 
ing subsidiary, Lincoln Electric Com- 
pany (Australia) Pty., Ltd., recently 





J. M. CHAPPLE 


established at Alexandria (Sydney), 
Australia, by J. F. Lincoln, president 
of the company. A factory building 
has been purchased and arc-welding 
machines, electrodes, and accessories 
will be manufactured. Chapple will be 
in charge of manufacturing, sales, and 
advertising of the new company. 
Although a newcomer to The Lin- 
coln Electric Company, Chapple is a 
veteran in the welding industry, par- 
ticularly abroad. For 13 years he has 
been associated with Armco Interna- 
tional Corporation, most of that time 








A foremost word in Affiliated 
National Hotels operations. Yet, 
unlike the national game with two 
initial chances to serve, we have 
but one. Our serve, comprising 
every modern guest service and 
comfort, is most accurate.... for 
hosts of friends have been won, 
Let us serve you! 


Af filia ted 
NATIONAL HOTELS 


ALABAMA 
THOMAS JEFFERSON ............ Birmingham 
ILLINOIS 
ORDO FINE oo ss esc cscsnaed Rockford 





ew 

MISSISSIPPI 

HOTEL LAMAR.....................Meridian 

thi bay ee CO 
NEW MEXICO 

HOTEL CLOVIS. ...... 


OKLAHOMA 

OKLAHOMA BILTMORE........ Oklahoma City 
rrr ogee 
ee ey EOS 

a. SO. SaaS Sapulpa 
err Wewoka 

TEXAS 

STEPHEN F. AUSTIN....... Austin 
ne a... eee Big Spring 
HOTEL BROWNWOOD....... 

es oy hig cs op Brownwood 
A ae Cisco 
HOTEL CLIFF TOWERS...............-Dallas 
HOTEL DONNA..... 5. ciee ase.wis oan 
HOTEL CORTEZ ..... eee 
HOTEL TEXAS.................. Fort Worth 
HOTEL BUCCANEER. . ‘ . . . .Galveston 
HOTEL JEAN LAFITTE............. - Galveston 
CORONADO COURTS ‘ . Galveston 
MIRAMAR COURT. . . Galveston 
HOTEL CAVALIER. ... . Galveston 
HOTEL LUBBOCK.. . Lubbock 
HOTEL FALLS......... acorn Marlin 
HOTEL GHOLSON...............+. Ranger 
oo Se San Angelo 
ANGELES COURT.............-- San Antonio 

VIRGINIA 
HOTEL MOUNTAIN LAKE........--- Mt. Lake 


AFFILIATED 








NATIONAL -HOTELS 


in foreign service. 
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W. H. Miner to Odessa for Delivers Opening Address at Tulsa Oil Show 
\ Lufkin 


y| 





H. C. Merritt, vice-president and Manufacturing Company, Tractor Di- 

general manager of the Allis-Chalmers vision, Milwaukee, Wisconsin, is shown 

delivering the opening address at the 

Ww. H. MINER Petroleum Engineering, University of International Petroleum Exposition, 

W. H. Miner, formerly sales engi- Oklahoma, Miner was connected with Tulsa, Oklahoma. Elaborate ceremo- 


neer for the Hughes Tool Company at the I.T.1.0. Company in the Okla- nies marked the opening of the Exposi- 
Hobbs, New Mexico, Midland, Texas, homa City field for two years, later tion, the speakers being W. G. Skelly, 
and Ada, Oklahoma, has been placed in going to the Hughes Tool Company president of the Skelly Oil Company 


charge of the Lufkin Foundry and as sales engineer. He has been con- and head of the Exposition, A. E. 

Machine Company branch office and nected with the Lufkin company in Barit, president of the Hudson Motor 

warehouse at Odessa, Texas. an engineering capacity since Septem- Car Company, and Mr. Merritt, who 
After graduating from the school of ber, 1937. made the principal address. 


STRONGER at the KEY POINTS! 


Each ARMSTRONG BROS. Pipe Tool is an improved tool 
. improved not only in design, balance and material but 
stronger at key points. Take the ARMSTRONG BROS. Chain 
Pipe Vise, for example: It has one-piece drop-forged (patent- 
ed) jaws with a supporting center iue that prevents bending 
of the smallest pipe. The base is drop-forged, as is the handle. 
= The screw is alloy steel. The chain is proof-tested. Combining 
maximum strength and capacity with minimum weight, this is 
the ideal pipe vise for outdoor Reteene into any tool bag, 
attaches to any post or bench 


Throughout the ARMSTRONG BROS. Line you will find 
drop-forged, hardened, and alloy steel parts wherever they 
will add to strength, wearing quality or tool life. It is in 
“tool sense’’ and ‘‘built-in’’ quality that they have earned the 
identifying description—'‘The Better Pipe Tools.’ 


. Write today for the ARMSTRONG Catalog of 
ARMSTRONG the most complete line of Pipe Tools made. 


BROS. ARMSTRONG BROS. TOOL COMPANY 
Chain Pipe Vise '*The Tool Holder People’ 
‘Patented) 331 North Francisco Avenue, Chicago, U. S. A. 
1-piece Jaw Eastern Warehouse and Sales: 199 Lafayette Street, New York 
San Francisco London 


ARMSTRONG BROS. TOOL COMPANY 


331 N. FRANCISCO AVE. CHICAGO, U. S. A. 
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Quicker! 
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Cleaner! 








| sultation. Laurent’s contributions to 
the oil industry include the W-K-M 
| lubricated gate valve, the Unibolt 








Pipe Cutting 
with this remarkable RIZAID 
Wheel-Blade Cutter... 


Because every RITZQ1D tool is de- 
signed to save you bother and ex- 
pense old-fashioned tools cause you, 
the millions of them now in use 
have saved billions of hours that used to be wasted. 

That’s true of this cutter. The thin bladed 
wheel — coined out of tool steel, hammered, 
heat-treated and assembled in a solid hub — 
has the extra stamina to keep on rolling readily 
cleanly through all kinds of pipe long after 
ordinary cutter wheels need replacing. And the 
housing is guaranteed warp-proof — always cuts 
true, twirls easily to your pipe size. 

Try this tool of the smart buyer and the expert 
user. Save yourself time and expense with the 
RIGID Cutter that gives you far more cuts 
per wheel-blade. Buy from your Supply House 
— now. 








No More Wrench 
Housing Repairs 














— ° = 
UmCOMDTioNAl GUARANTEC 
If chis Housing ever 


Breaks or Distorts we 
will replace it Free. 


That guarantee saves 
you fully 75% of your pipe 
wrench repairs. Buy the RIZAID. 
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Trade Personals| 


M. P. Laurent has resigned as 
chief engineer of the W-K-M Com- 
pany, Houston, Texas, to devote his 
time to mechanical engineering con- 


coupling, the Unibolt flow bean and 
ball joint. The Unibolt equipment is 
manufactured by the Thornhill-Cra- 
ver Company, Houston. M. P. LAURENT 


T. E. Warp, president, Oilfield Equipment, Inc., 39 
Church Street, New York, was an interested visitor at the 
International Petroleum Exposition at Tulsa last month. He 
has visited each International Petroleum Exposition held jn 
Tulsa to date. 





L. J. Micpren, inventor of the Mildren (Hinderliter) 
head or tubing support and at one time general superin- 
tendent of the Marland Oil Company is now resident in 
Tulsa, where he is connected with the Taylor Recondition 
Service. 


D. L. KEssLer, engineer with the Gates Rubber Company, 
Denver, Colorado, is making a business trip through the 
Mid-Continent and Gulf Coast areas. 


W. C. Morgan has been appointed district sales manager 
in the Southwest territory for the Murphy Diesel Company, 
Ltd. His headquarters are Tulsa, Oklahoma. The W-K-M 
Company is agent in the Mid-Continent area for Murphy 
Diesel. 


N. R. Putnam has been appointed a field representative 
at the Tulsa office of the Jones and Laughlin Steel Corpora- 
tion, Pittsburgh, it is announced by L. M. Parsons, vice- 
president in charge of sales for the corporation. Engaged in 
the oil business since 1912, Putnam is well known through- 
out the oil fields of the southern and southwestern part of 
the country. 


Rurus E. ZIMMERMAN, vice-president of research and 
technology, United States Steel Corporation, received the 
degree of Doctor of Science from Franklin and Marshall 
College at its commencement exercises in Lancaster, Penn- 
sylvania, June 1. Zimmerman was graduated from Franklin 
and Marshall in 1908 with a Ph.B. degree and later attended 
Massachusetts Institute of Technology receiving his S.B. 
degree in 1911. 


Another Dividend by Houston Oil Show 


A refund of 5 percent, which is in addition to a previous 
refund of 20 percent, was mailed to exhibitors in the 1937 
Oil-World Exposition early in June. This is in accordance 
with the policy of the Exposition, which is a non-profit 
enterprise organized for educational purposes only. 


THe PETROLEUM ENGINEER 








the 
He 


ny, 


the 


ger 
ny, 


phy 


tive 
yra- 
ice- 
1 in 
gh- 
of 


and 
the 
hall 
nn- 
klin 
ded 
S.B. 


ious 
937 
ance 
rofit 


EER 





Giant Wire Rope Slings 


Completion of two new giant wire rope slings, each with 
, strength of 176.4 tons, and with a joint load carrying 





New giant braided body wire rope slings made to special order 
by the Macwhyte Company. Jim Drew, designer of the slings, is 
seen at the extreme left 


capacity when used in a basket hitch of more than 98 tons, 
has just been announced by the Macwhyte Company, Kenosha, 
Wisconsin. 

“One of the features of these new ‘Drew Slings’ is their 
light weight and flexibility,” according to Jim Drew, their 
designer. ““They are made from an endless element of 1-in. 
wire rope, braided to form a flat 6-part body. 

“The natural loop eyes at either end are formed by the 
endless wire rope. This patented construction makes the 
slings extremely easy to handle and load, and also gives them 
an unusually high safety factor.” 


The two slings were made to special order, but the name | 


of the company to which they are being shipped was not 
disclosed. 


a 
Springtime 


This springtime weather makes me wish 
That I could plan some scheme, 

Where I could camp and dream and fish 
On some secluded stream. 


If I could just forget the things 

That try my jaded soul, 

Like engines, valves, and piston rings, 
For just a fisherman’s role. 


If I could load the old bus down 
With tackle, grub, and bait, 

And sneak away from the busy town 
To the banks of some silvery lake. 


There I’d pitch my tent in some shady nook 
Where birds sing their song in the trees, 
There I’d camp and fish, or read a good book 


In the cool of a spring day breeze. 


I'd forget about budgets and all such inventions 
As cam shafts and flywheels that just seem to me 
At this time of year, to divert my attentions 
From the place where I know the fish ought to be. 


W. E. NEstor, 

Superintendent of Compressor Stations, 
Arkansas-Louisiana Gas Company, 
Shreve port, Louisiana. 


June, 1938 








Ball Bearing 
Enclosed in 
Grease-Packed 
Bail 


This rugged hook as- 
sures 100% safety be- 
cause of its very sim- 
ple and dependable 
latch arrangement 
combined with a free- 
swiveling and grease- 
packed bail. Two sizes 
for rods—one size for 
tubing. Circular on 
request. 


RADFORD MOOK 





Q. Hook that. is truly. Safe 
B-M-W NEILSON 


Safety Sucker Rod Hook 





Stocked 
By 

Leading supply stores 
earry B-M-W Prod- 
ucts in stock, includ- 
ing: @ ADMORE In- 
sert Pump Anchors; 
@ NEILSON Tools 
(Safety Sucker Rod 
Hooks, Tubing Hooks, 
Rod Elevators, Sucker 
Rod Sockets, ete.) 
@ BALLS and SEATS 
(made for every pump- 
ing service); @ AD- 
MORE Liner Barrels; 
@ TEX TYPE Plunger 
Fittings and Valves; 
and @ COLLINS Belt 
Clamps. 
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SPRING REGULATOR 


Especially recommended 
for use in remote, out-of- 
the-way places. Its com- 
pact and light-weight de- 
sign reduces handling 
and installation costs. Preferable in 
such places toaregulatorofthelever 
type as it protects itself against 
tampering or injury by weather. 





Equipped for high pres- 
sure, it reduces from 300 
pounds to any desired pres- 
sure between 10 and 50 


pounds. 
Cutlet 


Full information given in 
Bulletin 118. 


Catalog on Request 


THE CHAPLIN-FULTON MFG. CO. 


28-40 Penn Ave. Pittsburgh, Pa. 
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okey 


DITCHERS 


The most important pipelines the world over 
are laid in trenches dug by Buckeye Ditchers. 


MODEL 12. The Pipeliner 


For trench from 141/ to 24wide, 51/2’ 
deep. Engineered for real pipeline 
service. Lots of speed and power, and 
built to stand up under hard digging. 











MODEL 49... .The Mainliner 
BIG trench is easy with this Buckeye. 
Digs to 43 wide, 8‘deep. Transmission 
drive for all operations fully enclosed. 
Ruggedness and power keep costs low. _ 


WRITE FOR 

COMPLETE 

INFORMATION 
e 






THE BUCKEYE TRACTION DITCHER COMPANY 
FINDLAY, OHIO 
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Link-Belt Issues New Roller Chain Data Book 


Announcement is made by Link-Belt Company, Indian. 
apolis, Indiana, of the completion of a new data book, No 
1757, on its Silverlink roller chain and sprockets for drives 
and conveyor uses—a book of 174 pages of practical infor. 
mation, application pictures, and engineering data, includin 
many new chains and features not hitherto published. Thi. 
book covers Silverlink roller chains of manufacturers’ (A. § 
A.) standard sizes, non-standard sizes, and “heavy sizes.” 
Included also are multiple-width roller drive chains, with 
ultimate strength ranging up to 460,000 pounds, 

Page 29 covers a particularly outstanding chain, called 
Twist-Type, a Link-Belt engineering development not 
hitherto announced. This chain is provided with axial clear. 
ance to accommodate a normal amount of twisting action. 

Notes, forsaulae, and tabular data are given on how to 
select the proper combination of chain and wheels for an 
eficient drive. These instructions are much simpler than 
those previously published. Twenty-two pages are devoted 
to tabulation and uses of Silverlink roller chain on conveyor 
work, , 

Several pages are devoted to the new two-plane Universal 
Carrier chain, which the company announced recently 4s 
an outstanding innovation in conveyor chain. 

Included in the data book is the new Link-Belt line of 
stainless steel and bronze chains. Tables are presented to show 
the extent to which stainless steel chains will resist the many 
agents of corrosion listed. Much valuable information also 
is given with reference to the uses for bronze chain. This 
is Link-Belt’s first publication of data on this subject. 

A number of pages are devoted to “RCB” roller chain 
flexible couplings for connecting shafting in line. Then come 
many pages of tables of sprocket wheels regularly carried 
in stock by Link-Belt plants, warehouses and distributors, 
and of made-to-order wheels promptly available. 

The concluding pages of the book contain power formulae 
for chain conveyors and elevators, horsepower tables, elec- 
trical data, much information on shafting, weights and meas- 
ures, trigonometrical functions, etc. 

A copy of the new book will be sent to anyone having 
occasion to select, order, use or maintain equipment of this 
character. The request should be made on business letter- 
head, and may be addressed to Link-Belt Company, 519 
North Holmes Avenue, Indianapolis, Indiana, or to the 
nearest office of the company. 





Lufkin Opens 
Wichita Falls 
Office 
Harold Blodgett for- 


merly associated with 
the Gulf Oil Corpora- 
tion’s West Texas pro- 
duction and drilling de- 
partments for four 
years, has opened the 
Wichita Falls office of 
the Lufkin Foundry 
and Machine Company 
as district representa- 
tive. After graduation 
from A. & M. College 
of Texas in mechanical 
engineering, Blodgett 
had extensive training 
in actual field opera- 
tions. 





HAROLD BLODGETT 
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American Iron Opens Shop at Harvey, 
Louisiana 


American Iron and Machine Works Company has opened | 


3 complete machine shop at Harvey, Louisiana. The new 
shop is equipped to handle oil-field equipment. Geo. S. 
Hinkle, former district manager for American at Houston, 
Texas, is supervisor of the new shop. Al Blackstrom is shop 


foreman. 
* 


New Building for Walter Ruska and 
Company 


Walter Ruska and Company, Inc., manufacturer of scien- 
tific instruments, is erecting a new one-story shop and labora- 
tory building at 2332 Bellaire Boulevard, Houston, Texas. 

Of attractive, modernistic design, the structure will con- 
tain five times the floor space of the company’s present build- 
ing, with room provided for future expansion. 

A total investment of approximately $35,000 will be 
represented in the lot, the building, and the equipment. 
Covering 40 ft. by 85 ft. the structure will be of brick, 
hollow tile, and concrete, with steel sash throughout. The 
plans also call for attic ventilation. 


a 
Lowe Reelected by N.G.A.A. 


Atarecent meeting , 

at the Tulsa Club, 
Tulsa, Oklahoma, § 
the board of direc- 
tors of the Natural 
Gasoline Association 
of America re-elected 
William F. Lowe as 
secretary-treasurer of 
the association. This 
will be the fifth 
term for Lowe in 
that office. 

The association 
has just completed a 
particularly success- 
ful and busy year, 
according to J. A. 
LaFortune, Warren 
Petroleum Corpora- 
tion, president of the association, and plans for the coming 
year indicate a continuation of that trend. Committee activ- 
ities already scheduled are of widespread interest and will 
require considerable research work to bring the desired con- 
clusions. 





WILLIAM F. LOWE 


* 
T. D. Davies, Formerly of National Tube, 
Passes Away 


Thomas D. Davies, who resigned as assistant to the vice- 
president of the National Tube Company two years ago be- 
cause of ill health, passed away at McKeesport, Pennsylvania, 
on May 28th. He had returned to McKeesport from Arizona 
about two weeks previously. Funeral services and interment 
were at McKeesport. 


Consolidate Coast Business 
The Allegheny Steel Company and the Ludlum Steel Com- 
pany announce that effective immediately the Pacific Coast 
business of both companies will be consolidated under the 


supervision of James H. Spade, 1417 Santa Fe Avenue, Los 
Angeles, California. 
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HOUGH Seamless-Steel 
WORKing Barrels 


(accent on work!) 





Perhaps the most valuable feature 
of Hough Seamless-Steel Working 
Barrels is their workability ... 
their ability to work for you, effi- 
ciently and economically. The seam- 
less feature means longer life un- 


der severe conditions. 


Hough Working Barrels are made 


—— 


to A.P.I. specifications from highly 
specialized cold-drawn tubing. All 





standard sizes; in stock at your oil- 


field distributor’s. 
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THE CHARLES N.HOUGH MFG.CO. 


Franklin, Pa., and Tulsa, Okla. 
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This |S something new ! 


SHULL HYDROSTATIC 
SCAVENGER 


Recovers all the junk 
from the bottom of wells 


Utilizing differential pressure in the well to pick 
up junk such as lost rock bit cores, pieces of 
tools, sucker rods, etc., the Shull Hydrostatic 
Scavenger will completely clean out the bottom 
of any well. Difference between pressure in the 
well and atmospheric pressure is the force which 
picks up junk and delivers it into the junk basket. 
Handles shapes no other tool can successfully 


fish. 





The New Shull Catalog 
tells all about it. 
Request a copy. 


SHULL PERFORATING CO., Inc. 


2750 CHERRY AVENUE LONG BEACH, CALIF. 














Filters out all foreign 
matter in gas supply lines 


Here is an important addition to the complete line of 


ENSIGN Natural Gas and Butane carburetion equip- 


ment. @ Installed in the gas supply line, this newest 
ENSIGN development filters out all injurious foreign 
matter which might be present to cause trouble. Made 
in two sizes for installation in 1° and 2° vertical or hor- 
izontal pipe lines, the ENSIGN Natural Gas Filter is ex- 


tremely simple, and the element is easily removed for 


cléaning or replacement. Full particulars on request. 


ENSIGN | 








Here... 


Oakite Cleaning 
SALVAGED 
used eguijpament 


ISCARDED, muck-covered valves, pipe, 

fittings, etc.. may LOOK like Junk .. BUT 

.. it is just such equipment that more and more 

concerns are today salvaging the Oakite way .. 
and saving thousands of dollars. 

Perhaps YOUR “junk pile” holds hidden treas- 
ure, too. Why not reclaim and recondition it? 
One oil company tells us Oakite materials 
helped reclaim over $20,000 worth of equipment. 

Let us tell you how you can SOAK equipment 
clean .. without hand scraping or scrubbing .. 
and save money. Write today. 





c 


Manufactured only by 
OAKITE PRODUCTS, INC., 48 Thames Street, New York, N. Y. 
Branch Offices and Representatives in All Principal Cities of the U.S. 





MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 


118 








Book Reviews 

















CARA RA RARA RA PARA PRA RAPA RARARARARARARA RARARARA RA RARARA RA RARARARAPRARARS ARARARA RADAR 


Modern Methods of Refining Lubricating Oils, by V. 4 
Kalichevsky. American Chemical Society Monograph No, 7¢ 
published by Reinhold Publishing Corporation, New York 
N. Y. (1938) 235 pp. Price, $6.00. 


The properties of refined oils, modern refining method; 
petroleum waxes and their removal, asphaltic substances and 
their removal, solvents and methods of solvent refining; pour 
point depressants, viscosity index improvers, oiliness carriers 
oxidation inhibitors, and fluorescence are concisely described 
and references to detailed discussions of each phase are jp. 
cluded in the bibliography accompanying each chapter. Con. 
version tables, empirical equations for thermal properties of 
petroleum products, and a comparison of oxidation tests are 
included in an appendix. This volume should be particularly 
valuable to chemists in refineries preparing lubricating oils 
for any type of service. 


vy 7 tA 


Graphic Routes to Greater Profits, by J. W. Esterline, 
Published by The Esterline-Angus Company, Indianapolis, 
Indiana (1938), 320 pp. Price, $3.00. 

The use of electrically-operated recording instruments for 
determining the efficiency of power transmission, distribt- 
tion, and utilization, of machine operation, of manufacturing 
processes, and of workmen, and for the testing and demon- 
stration of products is fully discussed, and illustrated by 
numerous examples. The many applications cited are not in- 
tended to exhaust the subject, but to indicate the principal 
methods and to suggest to the reader possible ways of in- 
creasing the usefulness of his own recording instruments. 

The most instructive feature of the book, however, is the 
two-page foreword, in which the author contrasts the elimi- 
nation of hopelessly faulty machinery and redesign of in- 
efficient apparatus by industry with the pampering or disre- 
gard of human machines in similar condition by society. 


' = ¢ 


Procedure Handbook of Arc Welding Design and Practice, 
(Fifth Edition). Published by The Lincoln Electric Com- 
pany, Cleveland, Ohio. 1012 pp., 1243 illus. Binding of 
brown semi-flexible, simulated leather, gold embossed. Price, 
$1.50 in the United States; foreign, $2.00. 


The Handbook is reissued each year to include all new 
data essential for most efficient use of arc-welding in all its 
varied applications. Encyclopedic in scope, concisely written 
and profusely illustrated, the Handbook is a most complete 
arc-welding reference guide. Written especially for use of 
designers, engineers, architects, production managers, weld- 
ing supervisors, and operators, it contains a wealth of data 
of interest to draftsmen, steel fabricators and erectors, fore- 
men, cost estimators, maintenance managers, shipbuilders, 
piping and pipe line contractors, and students of welding. 

The eight sections of the book are headed as follows: 

Part I—Welding Methods and Equipment. 

Part II—Technique of Welding. 

Part Il]—Procedures, Speeds and Costs of Welding Mild 
Steel. 

Part IV—Structure and Properties of Weld Metal. 

Part V—Weldability of Metals. 

Part VI—Designing for Arc-Welded Steel Construction 
of Machinery. 

Part ViI—Designing for Arc-Welded Structures. 

Part VIII—Typical Applications of Arc-Welding i 
Manufacturing, Construction and Maintenance. 
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Hanton-WatTerR, INc., Tulsa, Oklahoma, has issued a 
new bulletin, No. 12, illustrating and describing the Hanlon- 
Waters Type No. 2000 boiler fuel control unit for oilfield 
boilers. 

oe 

THE CLEVELAND TRENCHER Company, Cleveland, Ohio, 
has just published a folder on its Model 90 pipe line back- 
filler and pipe layer. The equipment is described fully and 
pictures are included that show actual field operations. 


® 
A CoMPREHENSIVE and well-illustrated booklet has been 
issued by Chain Belt Company, Milwaukee, Wisconsin, which 
is a data book on oilfield chains. Pertinent information con- 
cerning Rex chains is given. Copies are being sent free to 
interested persons. 
6 
A New CarTatoc issued by S. R. Dresser Manufacturing 
Company, Bradford, Pennsylvania, is entitled “How to Join 
and Repair Pipe the Quick, Easy, Permanent Way.” This 12- 
page, 8 by 11, booklet gives operating men helpful infor- 
mation on how to construct and maintain pipe lines. Dresser 
pipe couplings for the joining of new lines, and Dresser re- 
pair clamps and repair sleeves for the repair of old lines, are 
fully described. “Before and after” pictures tell at a glance 
the function of the product. 


THe CONTINENTAL SupPLY Company, Dallas, Texas, has 
recently published several bulletins describing its latest equip- 
ment. Included is a special series devoted to information on 
geared pumping units, as follows: 

JEM and KEM Electro-Mechanical Rotary Rig. 

Fairbanks-Morse Type “Z” Oil Well Pumping Engines. 

Climax “‘Blue Streak” Oil Well Pumping Engines. 

Continental-Falk HT, HTA, and HTD Geared Pumping 
Units. 

Continental-Falk KT, KTA, KBT, and KBTA Geared 
Pumping Units. 

Continental-Falk LT and LTA Geared Pumping Units. 

Roper Rotary Pump Units. 

Copies of the bulletins are available upon request. 


& 

THE BRown INSTRUMENT Company has published a new 
folder entitled “Legibility Plus Precision.” This folder re- 
produces the colored numeral records exactly as they are 
printed on the chart of the Brown Potentiometer Pyrometer 
Recorders. It explains the significance of the Brown (++) 
Symbol, which is a part of each numeral record. Copies of 
this folder will be sent upon request. Address The Brown 
Instrument Company, Wayne and Roberts Avenues, Phila- 
delphia, Pennsylvania, and ask for folder No. 84-9. 

« 

CaTaLoc 617, recently published by the Diamond Chain 
and Manufacturing Company, Indianapolis, Indiana, contains 
96 pages of information on the use of roller chains for motor 
drives, machinery, and conveyor applications. The engineer- 
ing section includes new and additional data, tables, formulae, 
and selection and installation information. Other sections 
cover dimensions and capacity tables for roller chain, chain 
attachments as used for conveying and timing mechanisms, 
non-corrosive chains, and sprockets. 
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WATER CANS 
an On OF OF FE 28 a) 


GOTT Water Coolers are the 


convenient way to keep drinking 


water handy to the worker, protect it 


from impurities. Their exclusive con 
struction keeps water coo! for long 
periods. Snug fitting large removable 
top, handy non-leaking push button 
faucet. GOTT 
Water Cans for 
handy field use. 
GOTT WATER COOLER Your Supply Store has 
e in 3. 5. 8. 10, and 


Made in them, get one today! 


H.P.GOTT MFG.CO. 


WINFIELD, KANSAS 


Mode 


KEEP PURE DRINKING WATER ALWAYS HANDY 

















GAS MIXING VALVES 


* 
BUTANE VAPORIZING EQUIPMENT 


Built to comply with published 
regulations of the National 
Fire Protection Association. 


WRITE FOR DESCRIPTIVE BULLETIN 


J& S CARBURETOR CO. 


705 ROSS AVENUE DALLAS, TEXAS 














Keep Your File Complete on 


THE 
PETROLEUM ENGINEER’S 


“CONTINUOUS TABLES” 





Renew Your Subscription Promptly 


on Expiration 
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MORE MILLER’S ARE USED IN 
CLEANING-OUT THAN ALL 
OTHER SAND PUMPS MADE 





IS BUILT INTO 
The MILLER 


® The RESULT is oil in your 
tanks in place of sand in your 
Well. Get FULL production 
from your wells, CLEAN-OUT 
with a MILLER. 


The Miller is made in diameters 
of 21%, 3, 312, 4, 4%, 5, 54%, 7 and 
9 inches and lengths of 20, 25 and 
30 feet. 5/32-inch wall thickness in 
REGULAR Type, '%-inch wall tubes 
HEAVY Type Sand Pumps. 


INTERCHANGEABLE BOTTOMS 


To Meet Every Condition 


@ BAILER BOTTOM 


With the Bailer Bottom 
installed the MILLER is 
quickly changed to a Bailer 
giving you a combination 
of either Bailer or a Sand 
Pump in one tool. 


@ SAND BOTTOM 


Used when tools are run 
and when well is shot to 
quickly remove loose ma- 
terial. 


@STAR BOTTOM 


Used for cutting the sand 
loose. 


@ CHISEL BOTTOM 


(In Pump) 


With this bottom tightly 
packed sand can be easily 
broken in small pieces so 


it can be picked up in the 
pump. + 


Write for Descriptive Folder 
and Price List 


See Page 1445 COMPOSITE CATALOG 


Sead 











No. oosseer 





General Offices and Shop, Box 4516 | 


OKLAHOMA CITY, OKLA., U.S. A. 


Branch Shops and Offices: 
SAPULPA, OKLA. and KILGORE, TEX. 


FOR SALE BY SUPPLY 
STORES EVERYWHERE | 
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Enos neers 


HE tables on the following pages are designed to save time and effort for 

the technician, and to assist the practical field or plant worker to solve 
problems commonly encountered in routine work. They are not intended nor 
- expected to supplant technical training and make every man his own designer. 
mm q Most of the tables can be understood and applied by anyone acquainted with 
the simple fundamentals of mathematics. 

For the convenience of readers who wish to refer to the tables, each page 
2 carries in the upper right corner an index number that classifies the table 


7 | according to subject matter. 
132 


d 80 


All petroleum engineering literature may be indexed for reference accord- 





108 ing to the Dewey Decimal System as modified and extended for the petroleum 

1124 | industry by L. C. Uren, professor of petroleum engineering at the University | 

- | of California. When classified according to these index numbers the material | 
| | 


follows in a logical sequence and falls into several natural divisions, as illus- 
| trated by the following outline: 


- Nos. P000-P399—Geneaal 
| Nos. P400-P499—Drilling 
105 | Nos. P500-P599—Production 
2 Nos. P600-P699—Transportation and Storage (includes Pipe Line) 
™ , Nos. P700-P799—Refining, including 
9 Nos. P770-P799—Natural Gasoline, which may be classified in a 
over separate division (as shown here) if of special in- 
115 terest to the user. 


q Engineering Data Especially Compiled for Office, Field, and Plant Use 
dt A REGULAR FEATURE OF THE PETROLEUM ENGINEER 
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INDEX TO TABLES* .. 


Title of Table Index No. 


Diameter of wire of various gauages _ P 094.14 
Weight and displacement of 41/-in. drill pipe P 425.240.450 
Weight and displacement of 57‘s-in. drill pipe P 425.240.556 


Total upward pressure between drill pipe and 
casing ; (sheet 3) P 448.425 


Horsepower required to compress natural gas (sheet 1) P 515.5 
Velocity of flow through 4-in. tubing P 533.300.4 


Pressure drop per mile of 8-in. pipe line, oil of 30° A.P.I. P 615.108.30 


Page 


133 
123 


127 


129 
131 
135 


125 


Issue 


June 


June 


June 


June 
June 
June 


June 


*'This index of the second twelve installments is revised monthly as additional tables are published. A 


complete index of all tables included in the first twelve installments was published in the May issue. 
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Tue PETROLEUM ENGINEER’s ConTINUOUS TABLES P 425.240.450 
: - — Se 
WEIGHT AND VOLUME OF 4!/,-IN. DRILL PIPE 
| | ' | 
¢ i 12.75 lb. drill pipe 13.75 lb. drill pipe | ____ 16.60 lb. drill pipe 
| | | | | | T.. |) 
Length of || | Volume | Weight | Net | | Volume | Weight | Net | Volume | Weight Net 
string of || Weight, | of fluid | of 9.5 | weight || Weight, | of fluid | of 9.5 | weight Weight, | of fluid | of 9.5 weight 
drill pipe, a" dis- | lb./gal. | of drill |coupled,')  dis- | lb./gal. | of drill |coupled,'; dis- | lb./gal. | of drill 
ft. b. placed, |fluid dis-| pipe, b. | placed, |fluid dis-| pipe, | Tb. placed, |fluid dis-| pipe, 
gal. | placed, Ib. | gal. placed, lb. | gal. placed, Ib. 
lb. | | Ib. | lb. 
- a oo Ee | — — 
2,000 25,500) 389.6 | 3,700, 21,800) 27,500} 420.2 | 3,990) 23,510)| 33,200) 507.4 4,820) 28,380 
2,200 || 28,050) 428.6 4,070} 23,980!) 30 ,250) 462.2 4,390 25,860) 36,520) 558.1 5,300} 31,220 
2,400 || 30,600; 467.5 4,440) 26,160) 33,000, 504.2, 4,790 28,210) 39,840} 608.9 5,785) 34,055 
2,600 33,150) 506.5 | 4,810 28,340) 35,750) 546.3 | 5,190) 30,560)) 43,160) 659.6 6,265) 36,895 
2.800 35.700) 545.4 5, 180) 30, 520/) 38,500) 588.3 5,590 32,910) 46,480) 710.4 6,750} 39,730 
| j | 1] 
3,000 || 38,250, 584.4 | 5,550} 32,700] 41,250) 630.3 5,990| 35,260|| 49,800| 761.1 | 7,230] 42,570 
3,200 | 40,800) 623.4 | 5,920) 34 ,880)) 44,000; 672.3 | 6,385) 37,615)| 53,120) 811.8 7,710) 45,410 
3,400 || 43,350, 662.3 6,290} 37,060! 46,750} 714.3 6,785 39 ,965|| 56,440) 862.6 8,195) 48,245 
3,600 45,900; 701.3 | 6,660) -39,240)|) 49,500) 756.4 | 7,185] 42 315|| 59 760] 913.3 8,675) 51,085 
3,800 || 48,450, 740.2 | 7,030 41,420) 52,250) 798.4 | 7,585) 44,665]| 63,080) 964.1 9,160) 53,920 
| | | | i} | 
4,000 51,000, 779.2 | 7,400; 43,600) 55,000) 840.4 | 7,985) 47,015] 66,400| 1014.8 | 9,640] 56,760 
4,200 || 53,550) 818.2 | 7,775) 45,775)| 57,750) 882.4 8,385) 49,365)| 69,720) 1065.5 10,125) 59,595 
4,400 | 56,100) 857.1 | 8,145) 47,955|) 60,500) 924.4 8,780} 51,720)) 73,040) 1116.3 | 10,605) 62,435 
,600 || 58,650) 896.1 | 8,515 50, 135) 63,250) 966.5 9,180) 54,070)) 76,360) 1167.0 | 11,085) 65,275 
+, 800 | es 935.0 | 8,885 7 66,000) 1008.5 | 9,580) 56,420) 79,680) 1217.8 | 11,570) 68,110 
5,000 || 63,750 974.0) 9,255) 54,495), 68,750) 1050.5 | 9,980) 58,770)| 83,000) 1268.5 | 12,050) 70,950 
5,200 | 66,300) 1013.0! 9,625) 56,675) 71,500] 1092.5 | 10,380 61,120)| 86,320) 1319.2 | 12,535) 73,785 
5,400 || 68,850) 1051.9 | 9,995) 58,855) 74,250) 1134.5 10,780) 63,470|| 89,640) 1370.0 13,015) 76,625 
5,600 | 71,400) 1090.9 | 10,365) 61,035), 77,000) 1176.6 11,175) 65,825)| 92,960) 1420.7 13,495) 79,465 
5,800 || 73,950) 1129.8 10,735 63,215| 79,750) 1218.6 11,575) 68,175)| 96,280) 1471.5 13,980) 82,300 
6,000 | 76,500) 1168.8 | 11,105 65 , 395]| 82,500) 1260.6 | 11,975) 70,525)| 99,600) 1522.2 | 14,460) 85,140 
6,200 || 79,050) 1207.8 | 11,475) 67,575|| 85,250) 1302.6 | 12,375) 72,875) 102,920) 1572.9 | 14,945) 87,975 
6,400 || 81,600) 1246.7 | 11,845) 69,755)| 88,000) 1344.6 | 12,775) 75,225)| 106,240) 1623.7 | 15,425) 90,815 
6,600 || 84,150) 1285.7 12,215) 71,935)| 90,750] 1386.7 13,175| 77,575)| 109,560) 1674.4 15,905) 93,655 
1 a 6,800 86.700) 1324.6 | 12,585) 74,115)| 93,500) 1428.7 13,570} 79,930) 112,880) 1725.2 16,390} 96,490 
' 7.000 || 89,250) 1363.6 | 12,955] 76,295|| 96,250] 1470.7 | 13,970] 82,280] 116,200] 1775.9 | 16,870) 99,330 
7,200 91,800! 1402.6 | 13,325) 78,475)| 99,000) 1512.7 14,370} 84,630)| 119,520) 1826.6 17 ,355| 102,165 
7,400 94 350) 1441.5 | 13,695) 80,655 101,750) 1554.7 14,770} 86,980)| 122,840) 1877.4 17,835) 105,005 
7,600 || 96,900) 1480.5 | 14,065) 82,835)| 104,500) 1596.8 15,170} 89,330)| 126,160) 1928.1 18,315) 107,845 
7,800 || 99,450) 1519.4 | 14,435] 85,015)) 107,250) 1638.8 15,570 91 , 680) 129 480) 1978.9 18 ,800) 110,680 
8,000 |) 102,000) 1558.4 14,805} 87,195); 110,000) 1680.8 15,970 94,030) 132,800) 2029.6 19,280} 113,520 
8,200 || 104,550) 1597.4 15,175) 89,375)| 112,750] 1722.8 16,365) 96,385)| 136,120) 2080.3 19,765) 116,355 
8,400 || 107,100) 1636.3 15,545) 91,555) 115,500) 1764.8 | 16,765) 98,735)| 139,440) 2131.1 | 20,245) 119,195 
8.600 || 109,650] 1675.3 15,915} 93,735)| 118,250) 1806.9 | 17,165) 101,085|| 142,760) 2181.8 | 20,725) 122,035 
8,800 | 112,200} 1714.2 | 16,285) 95,915)| 121,000) 1848.9 | 17,565) 103,435)| 146,080) 2232.6 | 21,210) 124,870 
9 ,000 | 114,750) 1753.2 | 16,655) 98,095)| 123,750) 1890.9 | 17,965) 105,785)| 149,400) 2283.3 | 21,690) 127,710 
9 ,200 | 117,300} 1792.2 | 17,025) 100,275)| 126,500) 1932.9 | 18,365] 108,135)| 152,720) 2334.0 | 22,175) 130,545 
9,400 || 119,850) 1831.1 17 ,395| 102,455) 129,250) 1974.9 | 18,760) 110,490]| 156,040) 2384.8 | 22,655) 133,385 
9,600 || 122,400) 1870.1 17,765) 104,635)| 132,000) 2017.0 | 19,160) 112,840)| 159,360) 2435.5 | 23,135) 136,225 
9,800 124,950} 1909.0 18,135) 106,815)| 134,750) 2059.0 19 560} 115,190)| 162,680] 2486.3 23 ,620) 139,060 
10,000 | 127,500} 1948.0 | 18,505) 108 995)| 137,500) 2101.0 | 19,960) 117,540)| 166,000) 2537.0 | 24,100) 141,900 
10,200 || 130,050) 1987.0 | 18,875) 111,175) 140,250) 2143.0 | 20,360) 119,890)) 169,320) 2587.7 | 24,585 144,735 
10,400 || 132,600) 2025.9 | 19,245) 113,355|| 143,000) 2185.0 | 20,760) 122,240|| 172,640) 2638.5 | 25,065) 147,575 
10 ,600 1381s 2064.9 | 19,615) 115,535)| 145,750) 2227.1 21,155) 124,595|| 175,960) 2689.2 | 25,550) 150,410 
10,800 || 137,700) 2103.8 | 19,985) 117,715]| 148,500) 2269.1 | 21,555) 126,945)| 179,280) 2740.0 | 26,030) 153,250 
11,000 | 140 ,250| 2142.8 | 20,355) 119,895)| 151,250) 2311.1 | 21,955) 129,295|| 182,600) 2790.7 | 26,510) 156,090 
11,200 || 142,800} 2181.8 | 20,725} 122,075)) 154,000) 2353.1 | 22,355) 131,645)| 185,920) 2841.4 | 26,995) 158,925 
11,400 || 145,350) 2220.7 | 21,095) 124,255)) 156 750) 2395.1 22,755) 133,995 189 ,240| 2892.2 | 27,475) 161,765 
11.600 || 147,900) 2259.7 | 21,465) 126,435)| 159,500) 2437.2 | 23,155) 136,345|| 192,560) 2942.9 | 27,960) 164,600 
11.800 150, 450) 2298.6 | 21.835) 128,615)| 162,250) 2479.2 23 550) 138 ,700)| 195,880) 2993.7 28 ,440| 167,440 
12.000 || 153,000] 2337.6 | 22,205! 130,795) 165,000| 2521.2 | 23,950) 141,050/| 199,200] 3044.4 | 28,920] 170,280 
12.200 155.550) 2376.6 22.575) 132,975|| 167,750) 2563.2 24 ,350| 143,400] 202 520) 3095.1 29,405) 173,115 
12.400 158,100) 2415.5 | 22945] 135, 155) 170,500} 2605.2 24,750) 145,750)| 205,840) 3145.9 29,885) 175,955 
12,600 | 160 , 650! 2454.5 | 23,320) 137 ,330)| 173,250) 2647.3 25,150} 148,100|) 209,160) 3196.6 30,370), 178,790 
12,800 | 163 , 200) 2493.4 | 23,690) 139,510) 176,000) 2689.3 | 25,550) 150,450)) 212,480) 3247.4 30,850) 181,630 
| | | 
a 13,000 | 165,750) 2532.4 24,060) 141 ,690)| 178,750) 2731.3 | wees 152 ,805)| 215,800) 3298.1 31,330) 184,470 
, | 
‘If a regular tool joint is inserted every 90 ft. all values for 12.75-lb. drill pipe will be increased about 2.8 per- 
cent, for 13.75-lb. drill pipe about 2.5 percent, and for 16.60-lb. drill pipe about 1.9 percent. 
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| PRESSURE DROP, LB. PER SQ.IN. PER MILE OF 8-IN.' PIPE LINE (OIL OF 30° A.P.I.) 
| 
| Quantity of 30° | oo _ Viscosity of oil, Saybolt Universal seconds 
A.P.I. oil, | | 
| bbl. per hr. 100 110 120 130 140 150 160 180 | 200 220 240 
| 350 4.92 5.07 5.20 5.32 5.43 5.54 5.64 5.83 6.00 6.17 6.32 
360 §.17 5.33 5.46 5.58 5.70 5.81 5.93 6.12 6.30 6.48 6.64 
370 5.42 5.59 5.73 5.86 5.98 6.10 6.22 6.42 6.61 6.79 6.96 
380 5.68 5.85 6.01 6.14 6.26 6.39 6.51 6.73 6.93 ‘Al 7.29 
390 5.94 6.12 6.29 6.43 6.55 6.68 6.81 | 7.04 7.25 7.44 7.62 
400 6.21 6.40 6.57 6.72 6.85 6.98 7.12 7.36 7.58 7.78 7.96 
410 6.49 6.67 6.85 7.01 7.16 7.29 7.43 7.68 7.91 8.12 8.31 
420 6.76 6.95 7.15 7.31 7.47 7.61 7.75 8.01 8.25 8.46 8.66 
430 7.05 7.24 7.45 7.62 7.78 7.93 8.07 8.34 8.60 8.81 9.02 
440 7.33 7.54 7.75 7.93 8.10 8.26 8.40 8.68 8.94 9.17 9.39 
450 7.62 7.84 8.05 8.24 8.42 8.58 8.73 9.02 9.29 9.54 9.76 
460 7.91 8.15 8.36 8.56 8.74 8.91 9.07 9.37 9.65 9.91 10.14 
470 8.21 8.46 8.68 8.89 9.08 9.26 9.43 9.73 10.02 10.28 10.53 
480 8.52 8.77 9.00 9.22 9.42 9.60 9.77 10.09 10.39 10.67 10.92 
490 8.84 9.09 > 9.33 9.55 9.77 9.96 10.14 10.46 10.77 11.06 11.33 
500 9.15 9.42 9.66 9.90 10.12 10.31 10.50 10.84 11.15 11.46 11.73 
510 9.47 9.75 10.01 10.24 10.47 10.68 10.87 11.22 11.55 11.85 12.15 
520 9.80 10.09 10.36 10.59 10.83 11.04 11.24 11.61 11.95 12.26 12.57 
530 10.14 10.43 10.70 10.95 11.19 11.42 11.61 12.00 12.35 12.66 12.99 
540 10.47 10.77 11.05 11.31 11.55 11.79 11.99 12.40 12.75 13.07 13.40 
550 10.80 11.11 11.41 11.68 11.91 12.16 12.39 12.80 13.16 13.50 13.83 
560 11.15 11.46 11.77 12.05 12.30 12.55 12.79 13.21 13.58 13.93 14.28 
570 11.49 11.81 12.14 12.43 12.68 12.94 13.19 13.62 14.00 14.36 14.71 
580 11.85 12.19 12.51 12.81 13.07 13.34 13.59 14.04 14.44 14.81 15.16 
590 12.20 12.56 12.88 13.19 13.48 13.74 14.00 14.46 14.88 | 15.25) 15.63 
600 12.57 12.93 13.27 13.58 13.88 14.15 14.42 14.89 15.33 15.71 16.09 
610 12.93 13.31 13.67 13.97 14.28 14.56 14.84 15.33 15.78 16.18 16.56 
620 13.30 13.70 14.05 14.38 14.70 14.98 15.26 15.77 16.23 16.64 17.03 
630 13.66 14.09 14.45 14.79 15.11 15.40 15.69 16.22 16.69 17.12 17.51 
640 14.02 14.47 14.85 15.18 15.52 15.81 16.10 16.67 17.14 17.58 17.99 
650 14.40 14.87 15.26 15.60 15.95 16.25 16.55 17.13 17.61 18.07 18.48 
660 14.78 15.27 15.67 16.03 16.37 16.69 17.01 17.58 18.09 18.56 18.98 
670 15.17 15.67 16.08 16.45 16.80 17.14 17.44 18.04 18.56 19.06 19.48 
680 15.56 16.07 16.50 16.88 17.24 17.59 17.90 18.51 19.04 19.55 20.00 
690 15.98 16.48 16.93 17.32 17.69 18.05 18.37 18.98 19.54 20.07 20.51 
| 
700 16.37 16.90 17.35 17.75 18.14 18.50 18.84 19.46 20.04 20 . 57 21.04 
710 16.79 17.31 17.80 18.21 18.59 18.97 19.31 19.94 20.55 21.09 21.57 
720 17.19 17.73 18.25 18.65 19.06 19.43 19.78 20.43 21.06 21.59 22.11 
730 17.62 18.15 18.68 19.12 19.52 19.90 20. 26 20.93 21.57 22.12 22.66 
740 18.02 18.56 19.11 19.56 19.97 20.38 20.73 21.41 22.08 22.64 23.19 
750 18.45 18.99 19.55 20.01 20.43 20.85 21.22 21.94 22.60 23.18 23.74 
| 760 18.86 19.44 20.00 20.49 20.92 21.33 21.70 22.45 23.13 23.72 24.30 
| 770 19.30 19.89 20.44 20.97 21.41 21.84 22.20 22.96 23.65 24.27 24.86 
780 19.74 20.35 20.89 21.45 21.89 22.32 22.71 23.49 24.19 24.84 25.42 
790 20.18 20.81 21.36 21.94 22.39 22.81 23.21 24.01 24.72 25.39 25.99 
800 20.63 21.25 21.84 22.41 22.89 23 .32 23.73 24.56 25.26 25.95 26 . 56 
810 21.08 21.71 22.30 22.88 23.40 23.84 24.26 25.11 25.81 26.51 27.14 
820 21.53 22.18 22.78 23.36 23.91 24.36 24.80 25.64 26.35 27.10 27.72 
830 22.02 22.65 23.27 23.83 24.42 24.89 25.33 26.17 26.93 27 .67 28.33 
| 840 22.46 23.12 23.74 24.32 24.93 25.41 25.83 26.71 27.49 28.22 28.90 
850 22.92 23.59 24.24 24.83 25.45 25.94 26 . 37 27.28 28.05 28 .82 29.52 
860 23.39 24.08 24.73 25.34 25.95 26.47 26.92 27.82 28.64 29.40 30.10 
870 23 .86 24.56 25.26 25.85 26.47 27.01 27.47 28.39 29.23 29.98 30.74 
880 24.33 25.04 25.76 26.37 27.01 27.56 28.03 28 .97 29.82 30.57 31.37 
890 24.80 25.56 26.27 26.89 27.54 28.10 28.58 29.54 30.42 31.18 32.00 
900 25.30 26.08 26.78 27.41 28.08 28.65 29.14 30.13 31.02 31.80 32.61 
910 25.78 26.58 27.29 27 .94 28 .62 29.21 29.74 30.71 31.63 32.43 33.22 
920 26.26 27.08 27.80 28.47 29.16 29.76 30.31 31.30 32.21 33.05 33.87 
930 26.74 27.61 28 .32 29.03 29.71 30.32 30.88 31.90 32.82 33.69 34.49 
940 27.22 28.10 28.85 29.55 30.24 30.87 31.44 32.48 33.42 34.30 35.12 
950 27.74 28.60 | 29.38 | 30.12 | 30.79 | 31.44] 32.01 33.08 | 34.04 | 34.94] 35.78 
960 28.23 29.15 29.90 30.66 31.35 32.00 32.60 33.68 34.67 35.59 36.41 
970 28.75 29.66 30.43 31.20 31.90 32.58 33.21 34.29 35.29 36.23 37.07 
980 29.24 30.20 30.99 31.78 32.46 33.15 33.80 34.89 35.92 36.88 37.74 
990 29.78 30.72 31.56 32.33 33.03 33.73 34.43 35.54 36.59 37.57 38.41 
1000 30.31 31.27 32.13 32.91 33.63 34.34 35.02 36.16 37.23 38.23 39.12 
125.55 lb. per ft. For 29.35-lb. 
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MODEL DS 
INTAKE 
SILENCER FILTER 


MODEL D 
INTAKE FILTER 
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MODEL CPH MODEL CPHL 
AIR LINE LIQUID LINE 
FILTER FILTER 


RADIAL FIN CONSTRUCTION—an exclu- 


sive, patented feature found only in Pro- 


long, maintenance-free life. SECOND, the 
Radial Fin Construction is the best form ever 


tectomotor Air Filters for intake on engines 
and compressors and for pipe line filtration— 
has two major advantages: FIRST, it posses- 
ses a large area of filtering surface in relation 
to the overall size of the insert. An insert in 
the Radial Fin Construction only 11" high x 
8!/,"" in diameter has an active filtering sur- 
face area of 1325 sq. inches! This means low 
resistance to air flow, high efficiency and 


devised to resist pulsating intake. It has no 
broad, flat surfaces to break down under the 
destructive pulsation of a hard-driven inter- 
nal combustion engine or compressor. Each 
rigid, wire mesh framed fin opposes an arch 
to the force of inrushing air. Write today for 
the latest catalog describing Protectomotors 
in detail. Mention special interests. Filters 
also made for ventilation and dust 
recovery. 


STAYNEW FILTER CORP. ’’Air Filter Headquarters”’ 


ZLeighton Ave. 


PROTEGTOMOTOR 
AIR FittERS 


Rochester, N. Y. 
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THe PETROLEUM ENGINEER'S CONTINUOUS TABLES P 425.240.556 
WEIGHT AND VOLUME OF 5%-IN. DRILL PIPE 
€ I —_ 19.00 lb. drill pipe | 22.20 lb. drill pipe - | 25.25 lb. drill pipe 
| | —— RR Wee eee 
Length of || Volume | Weight Net | | Volume | Weight Net Volume | Weight Net 
string of || Weight, | of fluid | of 9.5 | weight || Weight, | of fluid | of 9.5 | weight | Weight, | of fluid | of 9.5 | weight 
drill pipe, |coupled,')  dis- lb./gal. | of drill |coupled,'|  dis- lb./gal. | of drill |jecoupled,!| — dis- Ib./gal. | of drill 
ft. | Ib. placed, |fluid dis-| pipe, || lb. | placed, fluid dis-| pipe, lb. placed, |fluid dis-| pipe, 
gal. placed, | Ib. | gal. placed, lb. gal. | placed, lb. | 
lb. lb. | | | lb. 
2,000 || 38,000) 580.6 5,515 32 , 485)| 44,400) 678.4 6,445) 37,955) 50, 500) 771.6 7,330 43 ,170 | 
2,200 || 41,800 638.7 | 6,065) 35,735); 48,840) 746.2 7,090} 41,750)) 55,550) 848.8 8,065) 47,485 | 
2,400 | 45,600) 696.7 | 6 ,620 ge 53,280) 814.1 7,735) 45,545|| 60,600) 925.9 8,795) 51,805 
2,600 || 49,400) 754.8 | 7,170 42 ,230)) 57,720) 881.9 8,380) 49,340)) 65,650) 1003.1 9,530} 56,120 
2,800 | 53,200} 812.8 7,720} 45,480)} 62,160) 949.8 9,025) 53,135)| 70,700) 1080.2 10,260) 60,440 | 
| | | | . 
3,000 || 57,000 870.9 | 8 ,275| 48,725 66,600) 1017.6 9 ,665 56 , 935) 75,750) 1157.4 10,995) 64,755 
3,200 || 60 , 800) 929.0 | 8,825) 51,975)| 71,040) 1085.4 10,310} 60,730)) 80,800) 1234.6 11,730} 69,070 
3,400 || 64,600) 987.0 | 9,375 55 ,225)| 75,480) 1153.3 10,955 64,525) 85,850} 1311.7 12,460} 73,390 
3,600 || 68,400) 1045.1 | 9 , 930) _ 58,470)! 79 920) 1221.1 11,600} 68,320|| 90,900) 1388.9 13,195) 77,705 
3,800 || 72,200) 1103.1 | 10, 08 61,720|| 84,360 1289.0 | 12,245 72,115) 95,950) 1466.0 13,925) 82,025 | 
4,000 || 76,000) 1161.2 11,030 64,970) 88,800) 1356.8 12,890) 75,910) 101,000) 1543.2 14,660} 86,340 | 
4,200 || 79 800) 1219.3 11,585} 68,215)| 93,240) 1424.6 13,535) 79,705) 106,050) 1620.4 15,395) 90,655 
4,400 || 83,600) 1277.3 12,135, 71,465|) 97,680) 1492.5 14,180) 83,500)| 111,100) 1697.5 16,125) 94,975 | 
4,600 || 87,400) 1335.4 12,685) 74,715)) 102,120) 1560.3 14,825) 87 ,295)| 116,150) 1774 7 16,860) 99,290 
4,800 91 , 200) 1393.4 13,240) 77,960), 106,560) 1628.2 15,470} 91,090) 121,200) 1851.8 17,590) 103,610 
5,000 || 95,000) 1451.5 13,790) 81,210) 111,000] 1696.0 16,110) 94,890)| 126,250) 1929.0 18 ,325| 107,925 | 
5,200 98 ,800} 1509.6 14,340 84 , 460) 115,440! 1763.8 | 16,755) 98,685)| 131,300) 2006.2 | 19,060) 112,240 | 
5,400 102,600) 1567.6 14,890) 87,710), 119,880) 1831.7 | 17,400) 102 , 480) 136 ,350| 2083.3 | 19,790) 116,560 | 
5,600 106 ,400| 1625.7 15,445) 90,955)| 124,320) 1899.5 18,045) 106,275|| 141,400) 2160.5 | 20,525) 120,875 | 
5,800 || 110,200) 1683.7 | 15,995) 94,205)| 128,760) 1967.4 18,690) 110,070) 146,450) 2237.6 | 21,260) 125,190 
i! | 1} 
6,000 | 114,000) 1741.8 | 16,545) 97,455)| 133,200) 2035.2 19.200 113,865) 151,500) 2314.8 21,990} 129,510 
6,200 || 117,800) 1799.9 17,100} 100,700) 137,640) 2103.0 19,980) 117,660) 156,550) 2392.0 | 22,725) 133,825 
6,400 || 121,600) 1857.9 17 ,650 103 , 950)) 142,080) 2170.9 | 20,625 121,455) 161 ,600| 2469.1 23,455) 138,145 
6,600 125,400) 1916.0 18,200) 107,200)| 146,520) 2238.7 | 21,270 125, 250)| 166 650) 2546.3 | 24,190) 142,460 
r) 6,800 129,200) 1974.0 18,755) 110,445) 150,960) 2306.6 | 21,910 _s 171,700) 2623.4 | 24,925) 146,775 
7,000 133 ,000| 2032.1 19,305) 113,695)| 155,400) 2374.4 | 22,555 132,845) 176,750] 2700.6 | 25,655) 151,095 
7,200 136,800) 2090.2 19,855) 116 ,945)) 159,840) 2442.2 | 23,200) 136,640) 181,800) 2777.8 | 26,390) 155,410 
7,400 140,600) 2148.2 20,410} 120,190]| 164,280} 2510.1 23 ,845 140 , 435) 186,850} 2854.9 27,120) 159,730 
7,600 144,400} 2206.3 | 20,960) 123,440]) 168,720) 2577.9 | 24,490) 144,230)| 191,900) 2932.1 27,855) 164,045 
7,800 148 ,200) 2264.3 | 21,510} 126,690)) 173,160) 2645.8 | 25,135) 148,025|| 196,950) 3009.2 | 28,590) 168,360 
8,000 152,000] 2322.4 | 22,065) 129,935] 177,600) 2713.6 | 25,780) 151,820)| 202,000) 3086.4 | 29,320) 172,680 
8,200 155,800} 2380.5 | 22,615) 133,185]) 182,040) 2781.4 | 26,425) 155,615)| 207,050) 3163.6 | 30,055) 176,995 
8,400 159,600} 2438.5 | 23,165) 136,435]| 186,480} 2849.3 | 27,070) 159,410) 212,100) 3240.7 | 30,785) 181,315 
8,600 163 ,400} 2496.6 | 23,720) 139,680)| 190,920) 2917.1 27,715) 163,205)| 217,150) 3317.9 | 31,520) 185,630 
8 ,800 167 ,200) 2554.6 | 24,270) 142,930)| 195,360) 2985.0 | 28,355) 167,005|| 222,200) 3395.0 | 32,255) 189,945 
9,000 171,000) 2612.7 | 24,820) 146,180)| 199,800) 3052.8 | 29,000) 170,800)| 227,250) 3472.2 | 32,985) 194,265 
9,200 || 174,800) 2670.8 | 25,370) 149,430) 204,240) 3120.6 | 29,645) 174,595) 232,300) 3549.4 | 33,720) 198,580 
9,400 || 178 ,600) 2728.8 | 25,925) 152,675)| 208,680) 3188.5 | 30,290) 178,390)| 237,350) 3626.5 | 34,450) 202,900 
9 ,600 182 ,400} 2786.9 | 26,475) 155,925); 213,120) 3256.3 | 30,935) 182,185)| 242,400) 3703.7 | 35,185) 207,215 
9,800 | 186,200) 2844.9 | 27,025) 159,175)| 217,560) 3324.2 | 31,580) 185,980) 247,450) 3780.8 | 35,920) 211,530 
10,000 } 190,000) 2903.0 | 27,580] 162,420) 222.000) 3392.0 | 32,225! 189,775|| 252,500] 3858.0 | 36,650] 215,850 | 
10,200 || 193,800} 2961.1 28,130) 165,670|| 226,440) 3459.8 | 32,870) 193,570|| 257,550) 3935.2 37 ,385| 220,165 
10,400 || 197,600} 3019.1 | 28,680) 168,920) 230,880) 3527.7 | 33,515) 197,365]| 262,600) 4012.3 | 38,115) 224,485 
10,600 |} 201,400) 3077.2 | 29,235) 172,165|| 235,320) 3595.5 | 34,155) 201,165|| 267,650) 4089.5 | 38,850) 228,800 
10,800 || 205,200) 3135.2 | 29,785) 175,415), 239,760) 3663.4 | 34,800) 204 ,960|| 272,700) 4166.6 | 39,585) 233,115 
11,000 || 209,000) 3193.3 | 30,335) 178,665)! 244,200) 3731.2 | 35,445] 208 ,755|| 277,750) 4243.8 | 40,315) 237,435 
11,200 || 212,800) 3251.4 | 30,890) 181,910)| 248,640) 3799.0 | 36,090) 212,550) 282,800) 4321.0 | 41,050) 241,750 
11,400 || 216,600} 3309.4 31,440 185, 160}) 253,080) 3866.9 | 36,735) 216,345)| 287,850) 4398.1 41,780) 246,070 
11,600 || 220,400) 3367.5 | 31,990) 188,410) 257,520) 3934.7 | 37,380 220, 140) 292,900) 4475.3 | 42,515) 250,385 
11,800 || 224,200) 3425.5 | 32,545 nee 261,960) 4002.6 | 38,025) 223,935)| 297,950) 4552.4 | 43,250) 254,700 
e | 
12,000 || 228,000) 3483.6 33 ,095| 194 ,905|| 266,400] 4070.4 | 38,670| 227,730) 303,000) 4629.6 | 43,980) 259,020 
12,200 || 231,800) 3541.7 | 33,645 198 , 155)| 270,840) 4138.2 | 39,315) 231,525)| 308,050) 4706.8 | 44,715) 263,335 
12,400 || 235,600) 3599.7 | 34,195 201 , 405) 275,280) 4206.1 | 39,960) 235,320)| 313,100) 4783.9 | 45,445) 267,655 
12 ,600 239.400} 3657.8 | 34,750] 204,650|| 279,720) 4273.9 | 40 ,600} 239, 120)| 318,150) 4861.1 46,180) 271,970 
12,800 | 243 , 200) 3715.8 | 35,300) 207,900)) 284,160) 4341.8 | 41,245) on gi, 4938.2 | 46,915) 276,285 
4 13,000 || 247,000) 3773.9 | 35,850 211, 150] 288 600 4409 .6 | 41,890) 246,710 oun 5015.4 | 47 ,645| 280,605 
| | I | 
‘If a regular tool joint is inserted every 90 ft. all values for 19.00-lb. drill pipe will be increased about 2.8 percent, 
for 22.20-lb. drill pipe about 2.2 percent, and for 25.25-lb. drill pipe about 1.9 percent. 
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Yes, a ''Flex-Set" Preformed Yellow Strand Rotary 
Line fairly eats up work. And why shouldn't it? 


For 62 years this company has made nothing but 
wire rope. It pioneered in the manufacture of wire 
drilling lines. When rotary drilling came along, we 
were ready with Yellow Strand, the super-rope, 
which had already distinguished itself wherever 
tough jobs were to be done. 

Now, this same Yellow Strand has been given 
extra qualities by PREFORMING the wires and 
strands before they go into the rope. 

Result: A rope that is largely pre-broken in; limp, 
easy to handle and install; highly resistant to kink- 
ing, fatigue and drum crushing. 

Put "Flex-Set" Preformed Yellow Strand to work 
saving money on your rotary rig. 


Broderick & Bascom Rope Co. 


ST. LOUIS 


Houston Branch: 1311 Palmer Street, Houston, Texas 
Factories: St. Louis, Seattle and Peoria 


The CONTINENTAL SUPPLY CO. 


Mid-Continent and Rocky Mountain Distributors 


AN YELLOW STRAND 












“FLEX-SET’ 
Preformed 


YELLOW 
STRAND 


RIGGERS’ 
HAND BOOK , 


55 pages of just the 
information every 
rigger needs and wants. 

Write today for your copy. No charge. 
No obligation. 
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FLOAT SHOE 
(Or Wash-Down 
Whirler Guide 
Shoe - - - this 


new principle is 


available in both 
types) : 


THe ®* SS we 
“AKER cot 
Wasi-D™, 

\ WHI RLE of 

Von SH? 























THIS NEW WHIRLER 
PRINCIPLE TYPE OF 
SHOE HAS EVERYTHING 


t Ye OUSADL 


1 GUIDING is easily and efficiently done, due to the rounded 
* nose of the concrete guide which leads the casing past all 
side wall irregularities . . 


2 FLOATING is safely performed due to the “BALL TYPE" 

* Back-Pressure Valve which .prevides a leak-proof seal 

against either high or low pressure and affords strength 
beyond the collapsing point of the casing... 


3 REMOVING BRIDGES and WASHING DOWN is accomplished 
°* by the downward, hydraulicking action of the circulating 
fiuid through the baffled "Down-Whirler™ ports .. . 


WASHING FORMATION at the cementing point to condition 
the hole preparatory to cementing, is another Result. . . 


BETTER CEMENTING is accomplished by the definite DOWN- 









Ww args! WARD as well as the UPWARD whirling action imparted to 
The * w rier the cement in its travel around the shoe and up and around 
me® hi os the casing . . . this action insures best possible encasement 
e 
Cc wt oe of the pipe with a uniform body of cement - - - little danger 
Prost = ome of channelling here! 
F he w G 1 cY & DRILLABILITY is always assured when you have only “Baker- 
+ R E Fl \tY * Formula" Concrete and a minimum amount of Bakelite to 
© ave EFL ail all _ = into small, harmless fragments that circulate out of 
v pri in > e hole. 
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PRODUCTION 


Although gas and air-lifting methods have a tendency to emulsify pro- 
duction, this fact need not deter producers from using such methods where 
conditions make them desirable. 


ee 
* 





Petreco Electromatic Dehydration is generally recognized as the most 
Detailed data on effective method for treating difficult gas lift emulsions. It is ideally adapted 
Petreco Electroflew for handling gas lift production with either the automatic flow-line or tank 


Dehydration will be treatment method. 
supplied to present 


and oe of PETROLEUM RECTIFYING COMPANY OF CALIFORNIA 
+ a ift — General Offices: 530 West Sixth Street, Los Angeles, California. 
cuction methods with Branch Office: Houston, Texas. Branches and Service Men in 

out obligation. Principal Oil Fields. 
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DIAMETER, MILS,? OF WIRE OF VARIOUS GAUGES 
American Steel wire Birmingham Old English Stubs’ | (British) 
Gauge wire gauge gauge wire gauge wire gauge steel wire | Standard 
number (Brown and (Stubs’) (London) gauge wire gauge 
Sherpe) 
0000000 490.0 | 500 
A ers 461.5 464 
00000 || iw a ee ee 2 ee are 132 
0000 460 393.8 454 154 400 
000 410 362.5 425 425 372 
00 365 331.0 380 380 348 
0 325 306.5 340 340 324 
1 289 283.0 300 300 227 300 
2 | 258 262.5 284 284 219 276 
3 | 229 243.7 259 259 212 252 
4 204 225.3 238 238 207 232 
5 182 207.0 220 220 204 212 
6 162 192.0 203 203 201 192 
7 144 177.0 180 | 180 199 176 
8 128 162.0 165 165 197 160 
9 114 148.3 148 | 148 | 194 144 
| 10 102 135.0 134 | 134 | 191 128 
11 91 120.5 120 120 | 188 116 
12 81 105.5 109 | 109 185 104 
13 72 91.5 95 95 182 92 
14 64 80.0 83 83 180 80 
15 57 72.0 72 72 178 72 
16 51 62.5 65 65 175 64 
17 45 54.0 58 58 172 56 
18 40 47.5 49 49 168 48 
19 36 41.0 42 40 164 40 
20 32 34.8 35 35 161 36 
21 28.5 31.7 32 31.5 157 32 | 
22 25.3 28.6 28 29.5 155 28 
23 22.6 25.8 25 27.0 153 24 
24 20.1 23.0 22 25.0 151 22 
25 17.9 20.4 20 23.0 148 20 
26 15.9 18.1 18 20.5 146 18 
| 27 14.2 17.3 16 18.75 143 16.4 
| 28 12.6 16.2 14 16.50 139 14.8 
29 11.3 15.0 13 15.50 134 13.6 
30 10.0 14.0 12 13.75 127 12.4 
31 8.9 13.2 10 12.25 120 11.6 
32 8.0 12.8 9 11.25 115 10.8 
33 7.1 11.8 8 10.25 112 10.0 
34 6.3 10.4 7 9.50 110 9.2 
35 5.6 9.5 5 9.00 108 8.4 
36 5.0 9.0 4 7.50 106 7.6 
37 4.5 i? Sa seroma 6.50 103 6.8 
38 4.0 | i Serer 5.75 101 6.0 
39 3.5 SS ne re 5.00 99 5.2 
40 3.1 . Ca ee 4.50 97 4.8 
a. J) wtieicacs me MY witttecan |W <adibeuaixs 95 4.4 
a arr Doe © #8 pnecinns Bo Sinwiwes é 92 4.0 
—C a eee i Ferre 88 3.6 
— error mar © ssnsoe 2 ‘Seenanss 85 3.2 
a ae | a error an mre trntors 81 2.8 
| a 2 eres eee 79 2.4 
ee eee | Sn a err pr ese 77 2.0 
3 £2) eer J ee er ee 75 1.6 
49 ah eeahle 2 a res 72 1.2 
50 OP eae me © teeeens FF ficrectns 69 1.0 | 
j | 
| 
| 11 mil = 0.001 in. 
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Westinghouse portable 
substation and control 
C. drilling. 


.. ONE SOURCE & 


for everything electrical 


















From production to marketing, Westinghouse specialized 
products and counsel assure the petroleum industry of 
correct equipment for the job, properly applied for safe 
and efficient operation. 


How Westinghouse is aiding other producers, refiners 
and marketers — how electrification is being applied in 
new drilling, refining and pumping projects — what the 
newest developments are in methods and equipment - 
are surveyed briefly and pictorially in a way that will 


GET YOUR COPY OF THIS NEW BOOK interest you, in the booklet at the left. Ask your local 


Illustrated applications of Westinghouse equip- Westinghouse representative for your copy, or write 
ment for the petroleum industry from drilling for booklet 2160. Westinghouse Electric & Manufac- 
rig to service station. Ask for booklet 2160. turing Co., Dept. 7-N, E. Pittsburgh, Pa. 


J-93827 


A FEW TYPICAL PRODUCTS FROM THE COMPLETE LINE OF 


WESTINGHOUSE EQUIPMENT FOR THE PETROLEUM INDUSTRY 


(MeLecrmIc —) 


Westinghouse 


og ae CAF 
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- ee —————— 
| VELOCITY! OF FLOW, FT. PER SEC., THROUGH 4-IN. TUBING | 
—— | | 
Rate of | Gesell ' a Tubing pressure at casinghead, lb. per sq. in. gauge 
production, ratio, | | | 
bbl. per day eu. ft. per bbl.| 0) 25 50 75 100 125 150 175 200 | 
50 | 1000 6.8 2.5 1.6 1.1 0.9 0.8 0.6 0.6 0.5 | 
100 | 13.6 5.1 3.2 2.3 1.8 1.5 1.3 i334 348 4 
150 | 20.4 7.6 4.7 3.4 2.7 2.3 1.9 ivi t& 4 
200 | 27.2 10.2 6.3 4.6 3.6 3.0 2.6 2.3 | 2.0 | 
280 | | 34.1 12.7 7.9 5.7 4.5 3.8 32 | 28 | 2.5 
300 | | 40.9 15.3 9.5 6.9 5.4 4.5 3.9 3.4 | 3.0 | 
350 | 7.7 17.8 11.0 8.0 6.3 5.3 4.5 3.9 | 3.5 | 
100 | | 54.5 20.4 12.6 9.2 7.2 6.0 5.1 4.5 | 4.0 
| 
50 | 1250 8.5 3.2 2.0 1.4 1.1 0.9 0.8 0.7 06 | 
100 17.0 6.3 3.9 2.9 2.2 1.9 1.6 1.4 1.2 | 
150 | 25.5 9.5 5.9 4.3 3.4 2.8 2.4 2.1 1.9 
200 | 34.0 12.7 7.8 5.7 4.5 3.7 3.2 2.8 2.5 | 
250 | 42.5 15.9 9.8 7.1 5.6 4.6 4.0 3.5 3 4 
300 | | 51.0 19.0 11.8 8.6 6.7 5.6 4.8 4.2 se 4 
350 | 59.5 22.2 13.7 10.0 7.9 6.5 5.6 1.9 4.3 | 
4000 | 68.0 25.4 15.7 11.4 9.0 7.4 6.3 5.6 49 | 
| | 
50 | i500 | 0.2 3.8 2.3 1.7 1.3 11 0.9 0.8 0.7 | 
100 | 20.4 7.6 4.7 3.4 2.7 2.2 1.9 1.7 1.5 
1FO | | 30.6 11.4 7.0 5.1 4.0 3.3 2.8 2.5 2.2 | 
200 | 40.8 15.2 9.4 6.8 5.4 4.4 3.8 3.3 2.9 | 
250 51.0 19.0 11.7 8.5 6.7 5.5 | 4.7 | 4.1 3.7 
300 | 61.2 22.8 14.1 10.2 8.0 6.6 | 5.7 5.0 4.4 
350) | | 71.4 26.6 16.4 11.9 9.4 7.8 6.6 | 5.8 5.1 
400 | | 81.6 30.4 18.8 13.6 10.7 8.9 7.6 6.6 5.9 
50 i750 | 19 4.4 2.7 2.0 16 | 1.3 11 1.0 0.8 
100 | 23.8 8.9 5.5 4.0 3.1 2.6 2.2 19 | 4-7 
150 | | 35.7 13.3 | 8.2 5.9 4.7 3.9 3.3 29 | 2.5 | 
200 | 47.6 17.7 10.9 7.9 6.2 5.2 | 4.4 | 3.8 3.4 | 
250 59.5 22.1 13.7 9.9 78 | 64 | #55] 48 4.2 | 
300 | 71.3 26.6 16.4 11.9 93 | 78 | 6.6 5.7 5.1 | 
350 | 83.2 31.0 19.1 13.9 10.9 | 9.1 7.7 | 6.7 | 5.9 
100 | | 95.1 35.4 21.8 15.8 12.5 10.4 8.8 | 7.7 | 6.8 | 
| | | 
50 | 2000 13.6 5.1 3.1 2.3 1.8 1.5 1.2 1.1 | 10 | 
100 | | 27.2 10.1 6.2 4.5 3.5 2.9 2.5 2.2 1.9 
150 40.8 15.2 9.3 6.8 5.3 4.4 3.7 3.3 2.9 
200 54.3 20.2 12.5 9.0 7.1 5.9 5.0 4.4 3.9 
250 67.9 25.3 15.6 11.3 8.9 7.3 6.2 5.4 4.8 
300 | 81.5 30.3 18.7 13.5 10.6 8.8 7.5 6.5 5.8 
| 350 95.1 35.4 21.8 15.8 12.4 10.2 8.7 7.6 6.8 
| 100 | 108.7 40.4 24.9 18.1 14.2 11.7 10.0 8.7 7.7 
50 | 2250 15.3 5.7 3.5 2.5 2.0 1.6 1.4 1.2 1.1 
100 | 30.6 11.4 7.0 5.1 4.0 3.3 2.8 2.4 2.2 
150 | 45.8 17.0 10.5 7.6 6.0 4.9 4.2 3.7 3.2 
200 61.1 22.7 14.0 10.1 8.0 6.6 5.6 4.9 4.3 
250 | 76.4 28.4 17.5 12.7 10.0 8.2 7.0 6.1 5.4 
300 91.7 34.1 21.0 15.2 11.9 9.9 8.4 7.3 | 6.5 
350 106.9 | 39.8 24.5 17.7 13.9 | 11.5 9.8 8.5 | 7.6 
100 | 122.2 | 45.4 28.0 | 20.3 15.9 3.1 | 1.2] 98 | 8&7 
| | | | 
50 2500) 17.0 | 63 39 | 28 | 22 | gs | 1.5 14 | 1.2 
10 | 33.9 | 12.6 7.8 5.6 14 | 3.6 | 3.1 2.7 | 2.4 
150 | 50.9 | 18.9 1.7 | 8.4 6.6 5.5 | 46 | 4.1 | 3.6 
200 | 67.9 | 25.2 15.5 11.3 8.8 7.3 | 62 | 5.4 | 48 | 
250 | | 84.9 31.5 19.4 14.1 11.0 9.1 | 7.7 | 6.8 6.0 | 
300 | 101.8 37.8 23.3 16.9 13.2 10.9 9.3 8.1 7.2 | 
350 | 118.8 44.2 27.2 19.7 15.5 12.7 10.8 9.5 8.4 
400 | 135.8 50.5 31.1 22.5 17.7 | 14.6 12.4 | 10.8 9.6 
‘Solution and condensation under pressure are not considered; hence the values are maxima. | 
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ON THE FINEST 
OIL FIELD MACHINERY 


Fred E. Cooper —aAllis-Chalmers 
Model L Mobile Winch Tractor uses 
4 installations of DIAMOND Roller 
Chain 134" pitch double-strand on 
winch drive, and two installations of 
DIAMOND Chain 134" pitch single- 
strand on the wheel drive. 


Biggest Tractor Type Pulling Unit 
Handles Tubing to 8500 Ft. 


This giant servicing unit is the answer to the increasing demand for mobile 


equipment which will handle tubing up to 8500 feet. 


The tremendous power required to handle the great weight of tubing for 
deep wells, and the nearly 8 miles of half-inch sand line put great respon- 
sibility on the roller chains. But Fred E. Cooper’s 20 years of experience 
have given him ample proof of the reserve capacity and uniformity of 
DIAMOND Roller Chains with which this giant unit is equipped. 


DIAMOND CHAIN & MFG. CO. 


441 Kentucky Ave., Indianapolis, Ind. Tulsa, Okla. : 227 East 29th St. 





DIAMOND 
ROLLER CHAIN 
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